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THE CIYIL SERVICE 

ARITHMETIC. 



1. Quantity is a term applied to anything susceptible ol 
being increased or diminished. 

8. A UNIT is one, or an individual thing of the quantity 
onder consideration. 

3. The term number may be applied to a unit or an 
assemblage, of units of any magnitude whatever. An 
abstract nimber is not applied to any particular object. A 
eonciete number is applied to some particular thing, as, two 
crowns, five apples. 

4. Arithmetic is the science of numbers, and is either 
theoretical or practical Theoretical Arithmetic explains 
the nature, properties, and relations of numbers : FracticaX 
Arithmetic applies those principles to the various purposes 
of life. 

5. All numbers are expressed by the following ten 
characters or figures, either singly or in combination, 
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, read, nought or cypher, one, 
tiDOy three, four, five, six, seven, eight, nine. The nine charac- 
ters, 1, 2, 3, &c., are called significant figures ; and sometimes 
the ten figures are called digits. 
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6. When any one of these figures stands by itself, it has 
ivhat is called its simple value, which never varies. When 
two or more figures anapjosed to express a number, all 
except that in the tmM place (to the right of the other 
figures), have what is termed a local value, which varies 
according to the distance of the figure from the units' 
place. Thus, if a figure stand one place to the left of 
the units' place, its local value is ten times its simple value ; 
if two places to the left, its local value is one hundred times 
its simjple value, and so on. 

7. 1> 3, 5, 7, &c., are called odd numbers : 2, 4, 6, 8, &c., 
ire called even numbers. 

8. Notation is the art of expressing numbers by cha- 
racters or figures: Numeration, the art of reading them 
when written. ' 

9. For the convenience of reading and writing numbers, 
We divide them into periods, each consisting of three places 
of figures, as in the following Table. 

j NOTATION AND NUMERATION TABLE. 

1 Millions. Thousands. Units. 

000, 000, 000. 



••• 



This Table has three periods, Units, Thomands, Milliorts, 
consisting of three places each, which, commencing at the 
right in every period, are invariably read, unitSy tens, 
hundreds. To show the sameness of the places which form 
each period, the units^ place is marked by one dot, the tens^ 
by two, and the hundreds' by three dots. The periods are all 
alike as regards the places which form them. It follows, 
that if we can ^vrite numbers consisting of three places of 
figures, we . can write any number, however great. For 
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^ NOTATION 4ND NUMSBATION. S 

instance, to write six, we place it in the first place to 
the right : because it is 6 ones or units, we must place 
it in the "unit^ period" Ag^m^ if we wish to write 
six thousand, we have merely to remove the six from its 
position in the units' period to a similar one in the thoth 
sands' period — thus, ^6,000 ; that is, we pass over the first 
period, the places of whisk must be filled up by cyphers ; 
the great use of the cypher being to fill up the places which 
would otherwise be vacant. In the same manner, if we 
have to write three-hundred and six units, three-hmdred 
and six thousand, and three-hundred and six millions; we 
have, respectively, 306 ; 306,000 ; 306,000,000 ; each num- 
ber being placed in its proper period. The next period to 
the left, after millions, is called billions, next trillions, and 
so on, to an indefinite extent : the number of periods is in- 
definite ; the number of places only three. 

10 To READ ANY NUMBER. 

EULE. — P. Commencing at the right, divide it into 
periods, allowing three places to each. 

2®. Then read each period from the left, adding the name 
of the period to the number which its figures express. 

To read 43506403 ; by dividing it into periods, we have 
48,506,403, which we read forty-three, five hundred and 
SIX, four hundred and three. Now, by adding the names 
of the periods, we have forty-three millions, five hundred 
and six thousand, four hundred and three ones or units. 

11. Ours being a decimal system of Notation, the figures 
increase to the left in a ten-fold ratio : in other words, ten 
units make one ten, that is, one unit in the tens' place ; ten 
of these units in the tens' place make one hundred, and so on. 

From the nature of this Notation, it is evident, that if 
we remove a figure one place to the left, we make its value 
ten times greater. Thus 60 is equal to ten timos 6. If we 
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reinove it two places to the left, we make its value one hun- 
dred times greater, and so on : thus 600 is equal to one 
.hundred times 6. On the contrary, if we remove a figure 
orie place to the right, we decrease its value terirfold; if we 
remove it two places to the right, we decrease its value one 
hundred-fold. In the one case, the units become tens, 
the tens, hwndreds, &c. : in the other the hundreds become 
tens, the tens, units. 

A NOUGHT placed to the left of a figure or number has no 
effect, since it does not alter the position with respect to 
the u/niti place. 

Write in figures the following numbers : 

• 

I. Fire hundred and ximety. 

2L One thousand four hundred and three. 

3. Two thousand and seyenty-seven. 

4. Four thousand five hundred and seventy. 

5. Eight thousand and nine. 

6. Nine thousand and ninety-seven, 

7. Four hundred and sixty-one thousand and one. 

8. Two milUons five thousand and eighty-seven. 

9. Twenty-seven millions seven hundred and six. 

10. Bight hundred and forty thousand and twenty. 

11. Ten millions four thousand and eight. 

' 12. Eleven hundred and two millions seventy thousand and fifty. 

13. Ninety thousand and forty. 

14. Three hundred and four millions forty thousand and four. 

' - Proposed at vanoue Examinations, 

15. Six hundred and three thousand and fifty. 

16. Seven millions three thousand and forty. 

17. Eight thousand millioas one thousand and two. 

18. Five hundred thousand four hundred and one. 

19. Thirty millions seven thousand and forty. 

20. Five hundred and six millions and twenty. 

21. Four millioas five hundred and five. 

22. Eight thousand millions six hundred. 

23. Ten millions twenty thousand and one. 



MOTATIOlf AND HTTHSKATIOK. 



34. Four hundred millioni four thoniand and forty. 

25. Nine thoiuand uid fifty millioog tizty thoniuid and foor. 

S5i Eiffht Itundred uid £re thooBuid tniilifwn ftnd ninety- niiLe.* 
Tba lyBtein of Xotetion just ezpluaed, thoagh med in Tnnos, 
Cuimda, and the United St*tea of Ata«ricn, hu not yst been tuu< 
venally adopted in Great Britain. Am will be perodved fram glandng 
at the following table, what ii called the En^ith lyabua eowniti 
in dividing into periods of tie figures eaoh. 

ENGLISH NXTMERATION TABLK 

! iilil 

1 ^ I 1 ■ 



ill 



liilii 



EOMAN NOTATION TABLE. 
The aneient Bomaiu expreued aumbera in the following manner i- 



1 ... I. 
2... IL 






100 ... 0. 

600.. 



tL. 660 ... DLX. 

4 ... IV. 11 ... XI. 53 ... LIII. 820 ... DCCOSX. 

5... V. 14... XIV. 88...LXXX1X 910 ... DCCCOX. 

6 ... VI. 18 ... XVIII. 90 ... XC. 1000 ... M, 

That the leaner may have lonie idea of what « million ii, it i« 
well to etate that it would require a man between 16 and 17 days, 
counting 100 aovereigna per minute, 10 honre ev^ry day in order to 
count a million of Boveceigns, To connt a billion at the same rata 
would require him to work mare than forty-live thousand yean. 
Had he commenced at the creation oE the worid, he would not yet 
hare one-aeventh of his taak completed. 

• The IfKner li reqnMfofl to tert 61) ibilil; to rea* noBiberi liy trjing to reid Uia 
■uwer* of tba >1mt« gumplgs. The EivDlnen bwe liLIherta nnd Iti* Engllita 
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* 

SIMPLE ADDITION. 

12. Addition is the process by which we find one num. 
ber equal to two or ttibre numbers when taken together. 
The redEk or answer is called the Sum, The numbers to be 
added are called Addends. 

The addition of abstract numbers or of applicate numbers 
of one denomination, is called Simple Addition. 

The sign of addition is + ; thus 4 + 6, read, 4 plus or 
more 6, and means that 4 and 6 are to be added together. 

It is also necessary to explain the use of another sign, 
namely, =, read, ^ egml to;' thus 4 + 6 = 10, read,/(mr 
pltis six, equal to ten 

The sign or abbreviation . ' . is frequently used in works 
on arithmetic for therefore. 

13. Rule for Simple Addition. 

!•. Write the addends under each other, so that units 
may stand under v/nits, tens under tens, &c. 

2®. Add up the figures in the units* place : set down the 
v/nits of the sum and carry the tens, if any, to the next or 
tens' column ; proceed in the same manner with the remain- 
ing columns. 

3**. Having added the last column, set down its sum in full. 
Example 1. Find the sum of 424, 134, 327, and 26. 
The numbers are written as in the annexed 424 
operation. Then commencing at the right or 134 
units' place, we say, 6 and 7 are 13 ; 13 and 4 are 327 }* addends. 
17 ; 17 and 4 are 21 units or ones, which are = 2 26 

tens and 1 unit : we set down the 1 unit ; and 

carrying the 2 tens to the next cohimn, we say, 2 911 Sum. 
and 2 are 4 ; 4 and 2 are 6 ; 6 and 3 are 9 ; 9 and 2 are 11 = 1 
hundred and 1 ten ; we set down the 1 ten, and carry the 1 hundred 
to the next column, the sum of which is 9 ; we set down the 9. The 
sum or answer is 911. 

14. BsASON OF THE RuLE. — The rule for addition is obvious from 
the principles of Notation abeady explained. 
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1^ If we place units under units, tens must be under tens, hundreds 
under liundredc^ &c. We write |fl» numbers in this order that we may 
have those figures of the same kind or local value under each other, 
since we cannot add units to tens, or tens to any otiier column except 
its own. 

2<*. We commence at the units* place fof Jthe convenience of carrying 
to the higher places. We set down the njomber of units i%4!lie sum of 
this column, and carry the tens to the tens' eolnmn, whiofi'isthe same 
kind as what we carry, and so on with the other columns. 

3°. We always write the sum of the left Tuvnd colunm in full, because 
we have nothing more to add to it. 

IS. Proof. — I. The most convenient mode of proving APDinoir, 
that is, of testing the accuracy of the operation, is to begin at the top 
and count it down : if the two results agree, the work is mjosl pro* 
bably correct. 

II. Another method of proof, depending upon the principle, ** The 
whole is equal to the sum ol all its parts,'' will be understood from the 
following example : — 

In writing the example in order to prove 
it we omit the first addend 9864. Having 
found the sum of the remaining addends, 
19123, we add the neglected addend to it, 
and thus find the same result, 28987. It is 
plain that the omission of any other addend 
would answer equally welL To avoid the 28987 9864 

necessity of writing the example tmce as 

in the above explanation, it will be suffi- 28987 

cient to draw a line under thQ first addend, and omit this addend in the 
addition intended as proof. 

II. 



Example, 

9864 
4769 
7907 
5S69 
578 


Proof. 

476a 

7907 

5869 

578 


1Q193 



Find the sum of : — 










1. 39704 


2. 


760987 


3. 


9786549897 


88888 




859378 




7654398799 


76543 




999999 




6547998887 


9799 




75867 




6437896467 


3787 




937899 




7776666698 



4. 4059 + 760786 + 439 + 986407 + 408067. 

6. 54 + 960483 + 197 + 546078 4. 88067 + 478609. 

6. 980 + 43609 + 9908 + 78078 + 11011 + 999873. 

7. 777 + 439 + 709053 + 54806 + 655073 + 864 + 1998. 
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8. Add, one hundred and seventy-nine ; nine thousand four hun- 
dred and eighty-nine ; six hundred and twelve thousand seven hundred 
and ninety-six; nine hundred and sixteen thousand seven hundred 
and forty ; sixty-nine thousand seven hundred and eighty-seven. 

9. Add, three hundred and sixty-five ; four hundred and seventy- 
nine ; six hundred and ninety-four ; seven hundred and nine ; nine 
hundred a&d seventy-eight ; forty-eight ; nineteen. 

10. Find the sum of, four hundred and nine thousand seven hun- 
dred and forty-nine ; six hundred and seventy-eight thousand and 
seventy-five ; eight hundred and sixty-nine thousand and fifty ; nine 
thousand eight hundred and seventy-six ; five hundred and seventy-four. 

11. Add, thirty-nine millions six hundred and ninety-four thousand 
four hundred and ten ; forty millions forty thousand and forty ; ninety- 
seven millions ninety-seven thousand and ninety-seven ; fifty-six 
thousand and seven ; three hundred and seventy-nine ; five hundred 
and eight. 

12. Adam lived 930 years; Seth, 912; Enos, 905; Cainan, 910; 
Mahaleel, 895 ; Jared, 962 ; Enoch, 365 ; Methusaleh, 969 ; Lamech, 
777; Noah, 950; Shem, 600; Arphaxad, 438; Salah, 433; Heber, 
464; Peleg, 239; Keu, 239; Serug, 230; Nahor, 148; Terah, 205; 
Abraham, 175; Isaac, 180; Jacob, 147; Joseph, 110; Moses, 120; 
Joshua, 110. What is the sum of all their ages ? 

Proposed at various Examinations. 



13. 


64935039 


14. 


576987 


15. 


64935039 




3945684 




66989 




3945684 




59712593 




755777 




59712593 




78916376 




89788 




80643978 




12863121 




778876 




12863121 




83752463 


17. 


79997 


18. 


83752463 


16. 


34689104 


9076787 


34689104 




83674823 




789766 




83674823 




97616307 




79798 




97615307 




41923584 




875666 




41923584 




76325918 




744455 




13895193 




67431297 




988888 




67431297 




93206140 




77777 




93206140 




72169837 




99999 




72169837 



SIMPLE ADDITION. 
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650350497 


20. 


789725 


21. 


7836744364 


37290154 




333333 




795242165 


728236525 


.• 


979797 




677167113 


59843157 




868631 




68259617 


381402388 




704093 




4992429 


948635749 




217479 




83485354 


751298797 




679068 




7768432 


445737587 




89787 




32483547 


983176679 




6679 


• 


91998796 


97679017795 


23. 


789786 


24. 


879678996 


7505307944 




17932 




640350397 


34451556 




904766 




39456846 


447789667 




.788777 




697125937 


8139004579 




867999 




7891637676 


7896341297 




754444 




128631219 


654788578 


26. 


989895 


27. 


837524638 


77777777 


445678 


66666666 


98914566 




979779 




78982377 


9773988 




80547 




77721040 


7463966 


• 


345607 




98684397 


950466 




93478 




6752589 


98890978 


29. 


45555 


30. 


97876679 


6778275 


789787 


79361377 


690343 




77896 




975086 


8771527 




78964 




67745366 


9478698 




83245 




9370979 


798667497 




79427 




77871897 


999999999 




88888 




88888888 



learner shonld be accustomed to add In the following manner until he can do 
h accuracy and despatch : Because 4 and 7 are 11, 14 and 7 are 31, 24 and 7 are 
kgain, 16 and 8 are 24 ; say, '' because 6 and 8 are 14,'* 2G and 8 are 34, 86 and 8 
, and 80 on. It is necessary to point out to him that 11, 21, 81, Ac., all end in 
meflgiir* 

b2 
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31. 



di. 



37. 



7968543 


32. 8987654 


33. 7366789 


9678897 


778965 


787878 


6756666 


897789 


565656 


776988 


954378 


737373 


67777 


878679 


457897 


99997 


545454 


8054 


85359 


373737 


97866 


77706 


666665 


88788 


55555 


890787 


79794 


43456 


678976 


59529 


987654 


477896 


7868 


789475 


887887 


999999 


6789786 


35. 9678543 


36. 8756789 


736589 


778780 


656543 


766565 


698765 


57004 


4474747 


543042 


734343 


89896 


417197 


629273 


59478 


39898 


96789 


3686 


87736 


87869 


5968 


96453 


78762 


97865 


9798 


76798 


878787 


6954 


45454 


65430 


79876 


797878 


77777 


36789 


886764 


98765 


965368 


9999 


73456078 


38. 54997865 


39. 97986541 


64440789 


3786501 


33333333 


93932456 


7321047 


44114111 


4578903 


9895678 


99999999 


787894 


8907865 


8888888S 


3604509 


7756786 


57575754 


7865867 


317891 


68686868 


9678796 


978888 


97979797 


8432109 


86C545 


43434343 


4730345 


754323 


84210787 


5786547 


647986 


45543656 


3433249 


447986 


59898656 


9654327 


754973 


74747474 


7777777 


555555 


88888888 



SUBTRACTION. 1 1 

SUBTRACTION. 

16. Subtraction is the process of finding the differenco 
between any two numbers. 

The number to be subtracted is called the Svhtrahend , 
the number from which the Svhtrahend is to be taken 's 
called the Minuend, The result or answer is called the 
Eemainder in commercial arithmetic, and the Difference in 
mathematical science. 

Simple SuBTifACTiON, like Simple Addition, is confined 
to abstract numbers or appUcate numbers of but one de- 
nomination. 

17, Rule for Simple Subtraction. 

1". Write the smaller number under the greater, just as 
two addends are written. 

2®. Take each figure in the smaller number from the 
figure corresponding to it in the larger, commencing at the 
units' place. 

3°. If the lower figure be greater than the figure over it, 

increase the latter by 10, and subtract. After setting down 

the remainder, carry 1 to the next figure to be subtracted, 

and so on. 

Ex. 1. From 739 take 434. 

In this example we say, 4 from 9 and 5 remain ; 739 

3 from 3'and nothing remains ; 4 from 7 and 3 remain. 434 

305 Ana, 
Ex. 2. What is the difference between 7372 and 3454 ? 

We cannot take 4 units from 2 units, then we say 

4 from 12 (10 + 2) and 8 remain. Garry 1 to 5, 6 7372 
now, 6 from 7 and 1 remains ; 4 from 3, we cannot, 

but 4 from 13 and 9 remain ; carry 1 to 3 make 4, Z'^l.B Ans 

4 from 7 and 3. 

18. Reason. — The reason of the rule is obvious, and depends on the 
fact, that the difference of the corresponding parts of two numbers is 
equal to the difference of the numbers themselves. If we wish to take 
59 from 161, we can say 161 = 150+11 and 59 =50 + 9, hence we have 



i - 
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Explanation, 
161 - 150 + 11 
19. Proof.— I. Add the remainder to 69 -» 50+9 

the smaller number, and the sum will be tTT" "YTI T -^ 
equal to the greater. 

- II. Subtract the answer from the greater number, and the remainder 
will be equal to the less. 

The sign of subtraction is — ,thns, 10—6=4 ; read 10 minus or less 
6»4 ; and denotes that the number after the sign is to be taken from . 
the number which precedes it. 

m 

(1) (2) (3) (4) 

From 78069 86004 496736 69086 

Take 16736 19363 279687 47979 



6. 100100-3656. 7. 100300-7786. 9. 63712-16019. 

6. 59064-56899. 8. 709600-46867. 10. 58634-57016. 

Various Examinations, 

1 1. Subtract 868704368 from 7648200069. 

12. From 6101507601061 take 3806790989. 

13. From 683216432 take 89532179. 

14. From 4723698007 take 494789127. 

15. From 4723698007 take 493298127. 

16. ^rom 8054010657811 toifee 76909748598. 

17. From 84331306 take 56421808. 

18. From 998765432 take 123456789. 

19. From 256714894 take 93563760. 

20. From 601505010678 take 794090589. 

21. From 97040341061 take 933701697. 



SIMPLE MULTIPLICATION. 

20, MULTIPLIOATION is a short method of Addition when 
the addends are all alike. 

When the addends are all the same it is only necessary 
to set down one of them, now called the MuUijplica/nd, or 
number to be multiplied. 
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Tbe namber showing how muij addends are to be tkkea 
3 called the MuU^Uer, The answer, or what U called the 
Sum in Addition, is called, in Multiplication, the j^oduet 

The following example will sufficiently illustrate these 
Ufinitions. 

Ex. I. Multiply 7 by «, in othet vords, tdd 7 fimr timca. 

By Addition, 7 + 7 + 7 >T»28 ^lu. 

£jr lUi^ipUeatum, 7x4 (re*d, 7 multiplied by J^vqf. 

1) =28. 7 it M( am^Tificanif, 4 tbe nit/tgilur, ....... 

md S8 th« prudml. 

The munbert 7 nod 4 wbich are nmltiplied 

og«ther are also called factor*, in reference to 
he product. 

Tiie tign x implies that the uDmbera betireei) vhich it it placed arc 
a be mnllipUed together. 

The multiplier and multiplicand may ekange places, 

without affecting the product, since 7 times 4 = 4 times 7. 

U01.TIPUCAT10K Tablx. 
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THE CIVIL SERVICE ARITHMETIC. 



Sdcplb Multiplication is confined to the same kind of 
quantities as Simple Addition. 

The multiplier mast be invariably an abstract nnmber, 
as it always indicates the number of times the multiplicand 
is to be taken. 



Case L 

21« When the multiplier is not greater than 12. 

Rule. — Multiply each figure of the multiplicand by the 
multiplier, by means of the Multiplication Tahhy setting 
down and carrying, just as in Addition. 



Ex. 1. Maltiply 3798 by 9. 



3798 
9 



34182 Am. 



In the annexed example, we say, 9 times 8 »72, set 
down 2, andean^ 7 ; 9 times 9b81, and 7 « 88, write 
down 8, and carry 8, and so on. This case may be conveniently />rored 
by Addition. 



IV. 



1. 98677 X r. 

2. 78069 X 9. 

3. 86099 X 11. 



4. 97645 X 12. 

5. 70869 X 8. • 

6. 790063x11. 



Case II. 

22. When the multiplier is greater than 12. 

Rule. — 1^ Set down the multiplier under the multipli- 
cand, just as two addends are written. 

2®. Commencing with the units* figure, multiply every 
figure of the multiplicand by every figure of the multiplier, 
tahing care to write ^<^ first figure of each product as far 
from the uniti place as the figure of the multiplier which 
produces it. 

3^. Add all these products, and their sum will be the 
complete product. 
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Ex. 2. Multiply 429 by 45, and 3736 by 127. 
We first mnltiply by 429 
5, as in Case L Next we 45 

the first figure, 6, of its meo^prod. by 40 7472 ^prod. hy 20 

product under the tens' 3736 wmprod, hf 100 

place, as directed by the 19305 =pr<x/. by 45 — 

rule. 474472-/iniiif W7 

• 
Ex. 8. Multiply 897063 by 504017. 

897063 
604017 



6279441 sproc/ttc^ ^ 7 
897063 ^product by 10 
3588252 ^product by 4000 
4485315 ^product by 500000 

452135002071 = Total product, by 504017. 

Reason. — 

l^ This is a matter of convenience. 

2^ Since we cannot multiply by the whole multiplier at once, wa 
diride it into parts by taking each of its figures separately. 
3». This is self-evident. 



Pkoops.— I. Multiply the multiplier by the multiplicand and the lame retult will be 
obtained. 

II. The explanation giren (20) is the simplest proof. 

IIL By Addition.^ in (20). 

IV. The most natural method of proof is by division ; but this would be anticipating 
that rale, of which the learner is supposed to be ignorant. 

y . If we commence with the left-hand figure of the multiplier and fall back to the 
right, instead of to the left, it will afford a method of proof. This is the eastern mode 
of multiplying. 

VI. Cast the nines out of the sum of tlie figures of the multiplier and set down the 
remainder ; cast the nines also out of the sum of the multiplicand and set down the 
remainder ; multiply these two remainders together and cast the nines out of the pro- 
duct, this last remainder is the same as the remainder obtained by casting the nines 
oat of the product if the work be correct. 

In the second example, we find the sum of the figures of the multiplier, 4+5s9som# 
nine without any remainder ; we write above, as in the margin. Again, 
4+ S+9ssl5ssoii0 nine and 6 remainder ; set down 6 opposite the first remainder . ®. 
0. Now multiply these remainders, which gives 0. Lastly the sum of the figures ^ 
in the product, l-fS'fd'fSsslSB/tvo nines, and leaving no remainder at before; 
we write opposite the last figure written. 
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IV. 



7. 


8679 X 23, and 


by 


28. 


15. 937860 X 9600, and by 908. 


8. 


76979 x 48, 


tf 


56. 


16. 207019x19307, „ 89a 


9. 


99706 X 73, 


»» 


85. 


17. 20136720x215670. 


10. 


860478 X 95, 


»» 


102. 


18. 40707900 x 6048070. 


11. 


860978 X 127, 


•» 


135. 


19. 9940806x9773060. 


12. 


98653 X 557, 


11 


629. 


20. 7048960 x 7040980. 


13. 


77869 X 560, 


1* 


978. 


21. 9607587 x 948060. 


14. 


75060x914, 


If 


970. 










Contractions. 



When one or both of the factors end in cyphers. 

Rule. — Multiply as if there were none^ and add so many 
cyphers to the result as have been neglected. 

Ex. 4. 7200x3600. Here 72x36 = 2592, but we neglected /(wr 
eyphers; therefore the true product is 25920000. Any cyphers in the 
multiplier except at the end are always neglected in the operation. 

22. 86400 X 8700, and by 1700. 23. 19900 x 7600, and by 6500. 

24. To multiply by a composite number. 
Rule. — Multiply successively by its factors. 

Ex. 5. 9648 X 42. 



It is eyident that 6 times the product by 7, 
will be the product by 42. 



9648 
7 

67536 »/7ro</f<c/ by 7 
6 



40521 6 Bprm/uc^ by 42 
24. 86736 x 64, and by 72. 25. 87697 x 121, and by 132. 

25. To multiply by any number consisting of nines. 

Rule. — Add as many cyphers to the multiplicand as 
there are nines in the multiplier, and subtract the multi^ 
plicand £vom the result. Thus, 864x99=86400— 864= 
S6536 Ans. 

REA80!f. — When we add as many cyphers as there are nines we 
multiply by a number 1 too great, hence we must subtract the multipli- 
cand. For, 100^99 + 1 ; 1000»999 + 1 ; and lO^^g + l, &c. 
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26> Always in multiplying take the most convenient nam- 
ber as multiplier. Thus, 7 x 112, say, 7 times 2, &c. This 
hint will be found of considerable utility in many subsequent 
operations. 

IV. 







Post Office, 


26. 


Multii^y 60538067 by 83. 


27 


»t 


64059008 by 720106 


28. 


ft 


60538067 by 94. 


29. 


n 


64059008 by 807609. 


30. 


}> 


46054 by 78. 


31. 


n 


247003 by 6020. 


32. 


»» 


46054 by 68. 


33. 


n 


247003 by 4050. 
Dockyards* 


84. 


>> 


376546 by 407091. 


35. 


>} 


96072015 by 2603. 



Variaaa Departments. 

36. Multiply 98703542 by 700706. 

37. „ 7001009 by 7007867. 

38. „ 978015632 by 9738. 

When more than two factors are employed in forming a 
product, it is called a Continued Product, Thus, 3x4x6= 
72, the continued product of 3, 4, and 6. 



NoTBS.— I. The method of pro<tf (vL) depends on a property of the number 9, 
iris. >-.* any number divided ^y 9 will leave the same remainder as the sum of Its 
figures divided by 9.* 

3. The ezplanatien of the annexed example in multiplication will be found nseftal; 

Harinff multiplied by 1 (written the multiplicand), multiply thit 763479 

fHvAMf by the next figure 3, because it is more directly under the eye 4MA i 

than the multiplicand. The product by 4 should be found Iff taking 7^3479 

tviee the product by 2 ; the product by 8, by taking twice this last I6S69A8 

prodnet. For the product by 4, the left-hand figure of the multi- eioTHxl* 

plier, write the product by 4.!dready found, or, take one-half of the 8053916 

product IqrS. ^_— 

86968416669 

a. When the figures of the multiplicand are fewer than those of the multiplier, or 
■Iford ftci lUks for multiplying, like those pointed out above (the multiplier not haring 
similar adTantages), multiply as in 20. 
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DIVISION. 

27> DivisiOK is the process of finding how often one 
number is contained in another. The number to be divided 
is called the Dividend ; the number by which the dividend 
is to be divided, is called the Divisor ; and the result or 
answer the Quotient. 

When the dividend does not contain the divisor an exact 
number of times, there is a Remainder^ which is always less 
than the divisor. 

DivisiOK enables us to find the third part, or any part, 
of a number ; or, it shows how to find one of the factors 
of a given product, when the other is known. 

As this rule shows how often one number must be taken 
to make up another, it is plain that the number of times we 
can subtract a less number from a greater, is the number of 
times the greater contains the less. Therefore Division is 
a contracted mode of Subtraction, and bears a relation to it 
somewhat similar to that which Multiplication has to Addi' 
Hon. For instance, if we require to know how often 5 is 
contained in 30, we may say, 30—5=25, and 25 — 5=20, 
and so on, until the remainder becomes 0, or less than 5 ; 
the number of times we subtract is the Quotient But we 
see at once that 30 contains 5, 6 times by the Multiplica* 
TiON Table. 

The sign of Division is -4-, and indicates, when placed 
between two numbers, that the number which precedes is 
to be divided by that which follows it. Division is also 
expressed by writing the divisor under the dividend, sepa- 
rated by a line. Thus 40-^10, and ^ mean the same 
thing ; read, 40 divided by 10.— (40-*-10=4> 

Case L 
ZBm When the divisor does not exceed 12. 
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Bttle. — 1®. Set dowD the divisor to the kfl of the divi- 
dend, separating them by a cfuroe line. 

2^ Find hj the Mcltiplicatiok Table how often the 
divisor is contained in the first figure, or, if necessary, the 
number expressed by the first two or the first three figures 
of the dividend ; set down the figure denoting the number 
of times as the first figure of the quotient. Subtract men • 
taUy, the product of this quotient figure and the divisor, 
from the number expressed by the figures of the dividend 
ahready used. 

8^. To the remainder annex the next figure of the divi- 
dend and proceed as before, until all the figures of the divi- 
dend have been considered. 

4°. Should there still be a remainder 4t must be written 
aftar the quotient and separated from it by4-« 

Ex. 1. DiTide 3484 by 4. 

Here we see that 4 will not be contained in 3, that 

is, we cannot take 4 from 3 ; therefore, we say, 4 into 4)3484 

34, 8 times and 2 over ; we say 2 before 8 makes 28, — , 

871 A»M. 
4 in 28, 7 times ; and 4 into 4, once. Therefore the ^^ 

qaotieut is 871. 

Reason. — 1*. Writing the dividend and divisor as directed is a 
matter of convenience. 

2^ In the example, we require to take the fourth part of 3484 : we 
cannot take the 4th-part part of 3000, since 3 will not contain 4 i 
therefore we consider 3000 as 30 hundreds, to 
which when 400 is added it makes 3400 ; 4 will 4)3484 
be contained in 34, 8 times, that is, 800 timesi 3200 800 

and leaves 2, that is 200. This last we consider 4)~284 70 
not as 200, bat as its equivalent 20 tens, to which 280 

we add 8 tens, making 28 tens, 4 into 28 tens, 7 .v T 
tens times. Lastly, 4 into 4 once. 4 „__ 

871 An9. 

Since 3484=3000 + 400 + 80 + 4, the work in 
foil will be as in margin. 

V. 

1. 98656-1-3, and by 5. 2. 83295-1-7, and by 8 

3. 9349344-5-9, and by \^. 



20 thk civil 8ebvice arithmetic. 

Long Division. 

29. When the divisor ti? greater than 12. 

BuLE. — ^Instead of multipljing and subtracting mentaUy 
as in Short Division, we must write down the whole of the 
work as in the following example. 

£z. 2. 86560 -Ml. 

As this is an example coxning i;inder 
Short Division^ the best manner to under- 11)86568 
stand the reason and nature of the process 77 * " 

is to work the example both ways, and "~ ^^^^^ "*■ ^ ^^^ 

compare the different steps of each opera- gg 

tion. We just say, 11 into 86, as in the • 

former case, 7, then 7 x ll«77i which we '" 

write under 86 . and subtract ; to the re- 

mainder 9 we bring down 5, the next figure ^08 

of the dividend, marking it by a dot to 

show that.it has been used, and so on. ' 9 

After all the figures of the dividend have 

been brought down, there is a remainder 9, which is written as before 

When any dividend, formed of a remainder and a figure brought down, 

is less than the divisor, we must place a in the quotient and bring 

down another figure. 

Ex. 3. 1104654-^327. 

Here, as 3 will not be contained in 1, 327)1104654 

we must say 3 in 1 1, 3 times ; we write 3 ^^^ Voqito a j? 

in the quotient and multiply. After sub- ^1236 

tracting, we say 3 in 12, 4 times, but 9gl 

4x2 (the second figure of the divisor) "oITc 

K 8, which would be too great ; therefore 2289 

the proper quotient figure is 3. Again, 

8 into 25, 8 times, but 8x2 = 16, which ^f ff 

1 X A 2olo 
would also be too great, then we must put 

7 in the qaotient, &c. ^® 



Proop.— I. Multiply the quotient by the divisor and the product 4> the remainder . 
0f any), will be equal to the dividend. 

]l.^Sabtract the remainder (Vom the dividend, and divide what is left by the quotient ; 
th« new result or quotient will be the same as the given divisor* 
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V. 

4. 706S3•^2S, and by 24. 8. 27608654-179, and bj 224. 

5. 96802-1-29, „ 87. 9. 6960508-1-586, „ 625. 

6. 186879 •^ 63, „ 73. 10. 864739 •^ 907, » 943. 

7. 897608-^98, „ 106. 

Post Office, Customs, 86C,^^unior Appointments, 

11. Divide 7461968 by 8. 

12. „ 7461968 by 9. 

13. „ 434589760126 by 7. 

Education Office, 

14. Divide 106397320524 by 12. 



IIL— Add erery altenuUe line of figures Just as thqr lUnd in the operation, their 
mm should be equal to the dividend. 

IV. Cast Che nines out of the dirisi^ and quotient, multiply the remainden and cast 
Ibe nines out of their product ; to this last remainder add the remainder found by cast* 
ing the nines out of the remainder (if any) in the example. This sum should be equal 
to the remainder found by casting the nines out of the diridend. 

BaaaoM op Paoops.— I. This follows at once from the definition of Ditisior; 

II. This Is merely reversing the process. 

III. This proof depends on the principle, * The whole is equal to the sum of all its 
parU.' 

IV. This depends upon a property of the number 9 already referred to. 

30* As we are unable to see at once how often the divisor is contained in tl^e divi 
dead, we actually separate the latter into parts during the process, and find how often 
the divisor b contained in each part. The quotient is the sum of the number of timet 
Ibe divisor is contained in each part of the dividend. The dividend is divided In the 
following manner during the process :— one pari is the product of the divisor, and the 
first quotient figure having its local value; the other part is the difl'erence between 
this product and the whole dividend, and so ou. 

Whenever a figure is written in the quotient the same as one already placed there, 
write down the product of the former figure and divisor. If 3 be placed in the quotient 
after 6, take one-haffot the product by 6, and so on. 

3X* The following axioms have been found useful, and may be employed with con- 
aiderable advantage whenever they are applicable to an example : indeed, almost all 
the contractions in arithmetic are derived from these two simple principles. 

I. The product of any two numbers tl the same as one-ka(f o( one number multiplied 
by iwice the other ; or, one-Jourth of one multiplied by /our times the other, and so on. 
For instance, 880yds. at Titf. per yard bs190 at \s, M, (7|d. x a)s95 at 2s. 6(/., then take 
I SB £11 17s. 6d. Ans. 

Again 71 yds. at Zs, 6d, s 15 at Is. 9tf. = 30 at lOyi. = 31M. s £\ 6s. Zd. Ans, Also, 
7cwts. Sqrs. 14 lbs. at £4 10s. Sd. w. 15cwts. 1 qr. at £2 5s. Ad, = 61 cwts. at 1 Is. Ad, a 
£34 1U.4<I. Ans, 

IL The quotient of any two numbers is the same as one-haff of one, divided by on»< 
kay the other, or one-fourth of one, divided by one-fourth of the other. It is also tlie 
aame as twice one divided by twice the other, or any multiple or part of one, divided by 
the aame muliiple, or a like part of the other. For example, 18 -r 4^ = 36 •{- 9 «i 4 1 

ndS8|-r9is70-i-10«7i again, 10004-68s>S00-^Ms%bQ-VVl»\<% 
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iJandtdattft who are to know ' Elementary Arithmetic * are proposed 
two queetionef tuch as the two foUomng .'«- 
■ • 16. Divide 846123998776 by 7. 

^ - . 16. „ 630762540981 by 652. 

Admiralty (Dockyards), 

17. Diyide 750324098176 by 826. 

Various Departments, 

18. Divide 2370056 by 93. 

19. „ 327840937575 by 716. 

20. „ 5946784379 by 492. 

21. „ 2370056 by 79. 

22. „ 327809^7575 by 589. 

32> To divide by a composite number, 

BuLE. — 1°. Divide first by one factor, as in Short Divi- 
sion, then divide this quotient by the other factor. 

2®. Multiply the last remainder by the^r*^ divisor, and to 
the prodfict add the first remainder for thQ.true remainder. 

Ex.4. 86497 -7-36. 

When 'we divide by the second 
fSustor 6, we have a remainder 4 ; f 6)86497 

this 4 is not 4 units but 4 sixes. 1 6)14416 + 1 

Then 6x4 + 1=25 the true re- 

mainder. 



2402+ 4 X 6 + 1=25. ^n«. 



V. 

23. 486906-1-42, and by 81. 24. 786456-^108, and by 121. 

25. 5604060 -+885 and by 48. 

26. 7936497-1-648 and by 49. 

27. 8695687 -+792 and by 108. 

Z3m When the divisor ends in cyphers. 

Rule. — 1°. Neglect the cyphers, and cut off as many 
figures from the right of the dividend. 

2°. Divide with the remaining figures of the divisor, and 
annex the figures cut off from the dividend to the re- 
mainder. 

Ex.5. 96846 +- 1200 » 968,46 + 12,00 = 80 + 846 Hem, 
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Heuce, to divide bj anj number consisting of 1 followed 
bj anj number of cyphers, we have merely to cut off from 
the right of the dividend as many figures as there are cyphers : 
the other figures of the dividend form the quotient^ and 
those cut off, the remainder. 

Ex.6. 18767 -f-lOOa 187,67 -187 + 67 ^ii«. 

Ex. 7. 96186•^7300. 

73,00)961,86 
73 

(13 + 1286 Rem. 

231 
219 

1286 

V. 

18. 684379 -4- 1400, and by 1000. 29. 469786 -i- 100, and by 6300 

30. 9860400 + 1700, and by 1860. 

CONTBACTIONS. 

34. The work of division may be considerably contracted 
by multiplying and subtracting mentally at the same time, 
omitting the product of the divisor and each quotient figure, 
and writing the remainder only. This method should not 
be introduced until the learner can work any example in tho 
rule with the greatest ease ; otherwise his progress will be 
retarded. The work will stand as below. Compare both 
methods, and the reason will be evident. 

Utual Method. Contracted Method. 

173)6847329 173)6847329 
619 •••• • • • 

(39579 1667 (39679 

1667 

1557 1003 

1003 1382 

865 

1719 

1382 

1211 162 

1719 
1557 

l€2 
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38. To divide bi/ 25. 

Bulb. — ^Multiply the dividend hj 4 ; cut off two figures 
to the right ; one fourth of the number expressed by these 
two figures will be the true remainder. 

Ex. 8. 7324-1-25-7324 x4a29296, and 292^-292-1-24 Am. 

36. To multiply by 25. 

Bulb. — Annex 00 and divide by 4. 

Ex. 9. 375 X 25«37500-^4a9S75 An$. 

37. To divide by 35, 45, 55, ^c 

BuLE.— Divide twice the dividend by 70, 90, 110, fto. 
Take halfiYnQ remainder for the true one. 

Ex. 10. 69475 •^ 35 -138950 -1-70 a 1985 Am,; and 785675-f4S 
-785675 x2^90-1571350-r90»17459 + 40-17459 + 20 Am, 

38. To multiply by 125. 

Bulb. — ^Annez 000 and dividi^ by 8. 

Ex. 11. 116 X 125-116000-1-8-14500 Am. 

39. To divide by 125. 

BuLE.— Divide 8 times the dividend by 1000, and take 
one-eighth of the remainder for the true one. 

Ex. 12. 2125-1-125-2125 x8-i-1000-17000-r 1000-17 Am. 

40. To multiply by 35, 45, 55, S^c. 

BuLE. — ^Multiply by 70,90, 110, &c., respectively, and 
take o;2e-^a^ of the product. 

Ex. 13. 735 X 35-735 x 70-1-2-51450^2-25725 .in«. 

V. 

31. 968645-1-25, and by 35. i 33. 978685-1-25, and by 45. 

32. 897895-4-60, and by 125. | 34. 996846-1-25, and by 45. 

41. To multiply when the multiplier contains one-hauT 

or QUARTEBS. 

BuLE, — For ^, add one^half of the multiplicand to the 
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result obtained by the rule ; for ^, add one-fourth of it ; and 
for f , add the result obtained by multiplying the multipli- 
cand by 3 and dividing the product by 4. 

Ex. 14. MolUply 168 by 1\, 

Here we multiply 168 by 7 in the uawd way $ we ^^ 

then say 2 into 16, 8 times ; 2 into 8, 4 times, and add 7^ 

the 84 to the product by 7. — 

1176 

Reason. — When we multiply any number by 1, we 84 

get that number itself as product, and of eourse when . 

we multiply by i, that is ^ of 1, we will get ont»half 

the number as product 

V. 

36. d7688 X IH, and by Se^^ | 36. 86408 x 46^, and by 86}. 
42. To divide by any number containing onb-half or 

QUABTEBS. 

Rule. — I''. Reduce both dividend and divisor to halves 
or quarters ; then use these as dividend and divisor. 

2\ The remainder will be in halves^ if we reduce to 
halves; in quarters, if we reduce to quarters. 

Ex. 15. 444-4-18f 

Here we reduce both to hahfeSf and then 18^)444 

divide. i. -f 

37) 888 
74 

(24Ans. 

148 
148 

87. 86976•^9^,and by 25^. | 38. 79684^-^6}, and by 29}. 



NoTB.— 'In any example in division we may divide the divisor and dividend by the 
same number, and ase the quotients instead of the original numbers. Thus, 9o4*S0 

In dividing by several Csctors the following rule should be observed to And the trm 
remainder:— 

Multiply the last remainder by the previous divisor, or divisors If more than one 
kas been need, and to the product add the previous remainder (if any) fbr the iriM 
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COMPOUND ARITHMETIC. 
WsiaHTs, Measubes, and Tables. 



L Monet.* 



4 farthbgs - 

IS penee ■ 

24d. or 2«. « 

ML 

60d or 2 h. en. - 

8li.crs.orl0£1 ^ 
or 20*. J " 

21 shillings - 

The nfmboU for pounds, shillings, 
And pence, are, £^ «, d. 



.1 penny 
1 shilling 
Ifl^n 
1 half-crown 
I crown 

£1 

1 guinea 



n. AT0IBDnP0I8.f 



16 drachms 
16 ounces 
14 pounds 
28 pounds or 

2 8t 

4 quarters or 
8 st or 
112 lbs. 

^0 hundreds or 
160 St 



} 

} 
} 



1 ounce 
I pound 
1 stone 

1 quarter 
I hundredwt 
1 ton 



The symbols respectively are, dr. 
i»2 , lb., St, qr., cwt, t 



IIL Tbot. 



24 grains 
20 pennywts. 
12 ounces 



1 pennywt 
I ounce 
1 pound 



The symbols are, gr., dwt, ox., 
lb. This weight is used for goU 
silver, and JeweUay ; and in phUo^ 
sophical experiments. The pound 
troy contains 5760 grains, the 
pound avoirdupois 7000 grains. 



IV. Apothecaries. 



20 grains 
3 scruples 
8 drachms 

12 ounces 



« 1 scruple 

a 1 drachm 

B 1 ounce 

» 1 pound 



The symbols are, gr., sc, dr., dk 
Apothecaries use it fbr nttirtn^ their 
medicines. The grain, ounce, and 
pound, are the same as in Trot. 



• Oar ttamiard gold coins consict of 2S parts pure gold, and 3 parts copper or alloy; 

ibat is, ^ pure gold and ^ copper. The ralue of gold, from which the coins are 

aiade, called gold of the mini ftnenetSt is £Z lit. I01<f. per ounce. From every pound 

Trojr of standard gold, 46^ soTereigns are made; hence erery soTereign weighs 

1S3}|| grains. Gold is a legal tender, without limitation, and is the general standard 
of value. 

Our standard siher coins are made of a metal consisting of 37 parts of pure silver 
and 3 parts copper. The mint price of standard silver is bs, 6d. per ounce. Every 
pound Troy of silver is coined into 66f., consequently, a shilling weighs 87^^ grains. 
Silver is a legal tender for any sum not exceeding £2, 

Copper in now coined at the rate of 48 pence to the pound Avoirdupois ; hence a 
pmny weighs | of an ounce, and 12 pennies } of a pound. Copper is a legal tender 
only to the amount of one shilling. 

/ TAe imperua pound. Avoirdupois, Is the unit of weight for all heavy goods. An 
ANfterM galUm of ^stilled water weighs lOtb., and c6tks\sU xA 'm'*tlK ^x&Az Inches. A 



WEIGHTS AND MEASURES. 
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V. Clotee. 



2) inches 
4 nails 

4 qoarters 

5 quarters 
3 quarters 

6 quarters 



Inail 
I quarter 
1 yard 

1 eU, English 
1 Flemish ell 
I French ell 



YL Length. 



12 inches 

3 feet 

5} yards 
40 poles 

8 furlongs 

Smiles 



Ifoot 

1 yard 

1 pole or perch 

1 furlong 

1 mile 

1 league 



6 stones * 
12 ^ 
14 „ 

16 „ 
10 „ 

16 „ 

2 barrels i- 



YIL Grain. 

iB 1 barrel of ftran 



»> 



» 



of malt 
of oatB 
I „ of here 
I n of peas or 
wheat 
I bag of flour 
1 sack of flour 
1 9iiar(ier of wheat 
or malt 



Vm. SUBPACB.^ 



144 square in. 
9 square feet 
80{«7. yds. 

40 perches 
4 roods 



1 square foot 
1 square yard 
l^guare rod, pole, 

or perch 
1 rood 
1 acre 



IX. Capacitt. 
4gillsornaggins » 1 pint 
2 pints I 



2 quarts 
2 pottles 
2 gallons 

4 pecks 

8 bushels 

5 quarters 
63 gallons 
36 gallons 

2 hogsheads 
2 pipes 



1 quart 
1 pottle 
1 gallon 
1 peck 
1 bushel 
1 quarter 
Uoad 
1 hogshead 
1 barrel of beer 
1 pipe or butt 
1 tun 



In some places a barrel of beer 
has 32, in others, 34 gallons. 



X. TiMB. 



60 seconds 
60 minutes 
24 hours 
7 days 
4 weeks 
12 months 

365 days 

366 days 



1 minute 
1 hour 
1 day 
1 week 
1 month 
1 year 
1 year 
1 Uap year 



A leap-year occurs every fourth 
year. If the number expressing 
the year can be divided by 4 with- 
out leaving a remainder, it is a leap- 
year, except it be an exact century. 

XL Soliditt, 

1728 cubic inches » 1 cubic foot 

27 cubic feet » i cubic yard 

40 cubic ft. rough timber 1 1 ton 
50 cubic ft. hewn timber J or load 

42 cubic ft. B 1 ton of shipping 



poood, Awoirdupoitf is =s 14 oi. 11 dwt. 16 gr. Troy : therefore an ounce Troy, exceed* 
an ounce Avoirdupois by 1 dwt. 18| gr. 144 lbs. Avoirdupois s 175 lbs. Troy. 

* The difflrence between Irish and English measure is in the perch : 5} yds. make 
1 p. English, and 7 yds. 1 p. Irish ; hence 11 Irish miles = 14 English miles, and since 
II* SB 121 and M^ a 196, it follows, that 121 Irish acres s 196 English acres, or 30^ Irisli 
n 49 English acres, or 3 a. 3 r. 5 p. Irish &s 6 a. r. 20 p. English. Irish measure u 
Illegal except by special p4reement. 



28 



THE CIVIL SERVICE ARITHMETIC. 



XII. SuRVEYOBs' Measure. 
a 1 chain 



100 links or\ 
4 perches J 

10 sqoare chains 

1 mile 

1 square mile 



1 acre 
80 chains 
640 acres 



The Circle 

Consists of 360 degrees, each 
degree »> 60 minutes, and each 
minute* 60 seconds. Degrees, 
minutes, and seconds are marked 
thus, ®, ', ", Every degree is « 60 
geographical or 69^ English 
miles. 



XIII. C.)AL8. 



5 stones 
2 hushels 

8 „ 
2 bags 
8 barrels 



I bushd 
1 bag 
1 quarter 
1 barrel 
1 ton 



Various. 



12 articles 
12 dozen 
20 articles 

5 score 

6 score 

24 shts. of paper 
20 quires 
2 reams 
30 deals 

120 deals 



1 dozen 
1 gross 
1 score 
1 hundred 
1 long hund 
1 quire 
1 ream 
1 bundle 
1 quarter of 

timber, 
1 great hun- 
dred. 

The Civil Service Commissioners usuaUy examine Tidewaiters, 
Weighers, jfc, on the Tables, (&««:— 

< Write out the tables of 

Avoirdupois weight, Troy weight, Long measure Square mea- 
sure, Wine measure. Ale and Beer measure.* 

The following have also been asked s-^ 
• Write out- 
Measure of Time. 
Dry Measure. 
Ale and Beer Measure.' 

VL 

MlSOELLAlTEOUS QUBSTIOKS. 

1. Multiply ninety thousand seven hundred and eight by sizteea 
thousand and thirteen, and add 99 to the result. 

S. From the product of thirteen thousand and nine and nine thousand 
and sixteen, take nine hundred and ninety -eight 

S. Divide the sum of 7896 and 8908 by 11. 

4. Multiply the difference of 1000 and 53 by 79. 

5. To the product of 1013 and 7009 add 73, and divide the sum 
b;r9. 



MISCELLANEOUS QUESTIONS. 89 

;e sixty thousand and fifty-four from seienty-eight thooflind 
jy and multiply the remainder by seven hundred and sixty. 
m the product of one thousand and one hundred and three, 

m the quotient of thirteen thousand and thirty-nine by 

take 4. 

tie down the sum, difference, product and quotient of 9<HMI 

• 

le product of two numbers, one of which is S65, ii 88945f j 

lie other ? 

tiat is the continued product of the sum, differenoe, prodoet, 

ent of 72 and 24 ? 

le quotient of two numbers, the lesser of which is 49, b 

the remainder is 27 ; what is the greater? 

>w many days were in the first five months of th^ year 18601 

vw many days from January 20, 1857, until August 14, 1868 1 

regiment was supplied with 576 horses which cost £25 eadb | 

t the entire cost ? 

>w many pages in S0294 words, every page haying 51 linef 

is each ? 

>w many farthings are there in £497, there being 960 ia 

>w many pence should a person pay for 44 lbs. of beef at 

lb.? 

)w many chickens at lOjdL each could a person buy fbt 

vide 25«. between two boys, giving one S«. more than the 

hat is the number of lines in the page of a book which con« 

letters, every 37 letters forming a Kne ? 

hat is the difference between the continued product of 17, 93| 

id that of 227, 247, and 58 ? 

id together 379876, 583974, 3978653, 98, 7894, 569, 3747, 7, 

89767, 54869, 37897, 9879, 5678089, 24, and 397, and Uik» 

i from the sum. 

id all the nnmbers ending in 9 from 1 to 300 together. 

Proposed to Tidewaiters and Weighers. 

iltiply four millions forty-nine thousand and three, by thirtr- 
and and twenty-nine. 



I 
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vn. 

MISCELLANEOUS QUESTIONS. 

(a) 

1. Explain the use of the cypher in our system of Notation. 

2. Express in figores nine thousand and seventeen millions fifty-nine 
thousand and ninety-six ; and write in words 7106597048. 

3. At an election for two members of Parliament, one candidate 
had a majority of 189 out of 1135 votes ; how many voted for each t 

4 The population of Ireland in 1861 was 5798965, and in 1870 it , 
was 5519641, if it decreased uniformly find its decrease every year. 

5. There were in 1868, in England 20930779 sheep, in Wales 
2668505, in Scotland 7112112, in Ireland 4648158, and in the Isle of 
Man and Channel Islands 73972 ; if each sheep be worth £1}, give iv 
words the value of the sheep of the United Kingdom. 

6. If an elm produces 299580 seeds, and if one-half of these eacl 
produce a tree, find the number of trees that should be produced from 
89 elms in 79 years. 



(6) 

1. Define the following terms : Quantity, Number, Addition, Divi-^ 
fion, &c. 

2. How many years of 365^ days each are in 18993 days ? 

3. In 1869 the capital of the 68 principal English railways was 
£418277679, of the 8 Scotch £56575607, and of the 17 Irish 
£27409601, find the excess in capital of the English railways above 
the Irish and Scotch together. 

4. Write out the tables of troy and avoirdupois weight, and state 
for what they are respectively used? 

5. Subtract two thousand and fifty-nine from forty-one thousand 
and thirty-three : then to the remainder add nineteen thousand and 
eighty, and express eleven times the result in words. 

6. An estate has 7649 oak trees, 697 elms, 5073 beeches, 719 ash, 
and 838 poplar ; if 24 be cut down every working day, in how many 
weeks will they be all cut down ? 



(e) 
I. Add the following numbers and divide the sum by 17 : — 7986 
8975, 3998, 976, 5899, 379, 5764^ 7788, 9787, 377, 9789, 789, 6539, 
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2. Write in words 300030030; also the differenoe befcween one 
imndrad and a million ? 

3. Divide 789056? by 42, by long division ; also by its liotors 
6 and 7» and pioye the accuncy of the result by moltiplieation. 

4. How many days will 9867 pounds of hay last 13 horses, if every 
horse eats 33 lbs. a day ? 

& A boy has a bag containing 2360 nnli, he takes out 7 dooen for 
himself, and then divides the rest among 19 sohool-feUows, keeping 
tiioee remaining over ; how many had he and how many had eadi of 
the other boys? Had he at fint divided equally among them all, 
bow many nuts would each have got ? 

6. ^le distance of the earth from the sun is now ascertained to be 
•Invt 92070000 miles ; if the rays of his light reach the earth in 495 
seconds, find their velocity per second. 



1. From 5297849362972 take 942876043184 and divide the re. 
mainder by 13. 

2. There are about twelve hundrbd and twenty-one millions of 
inhabitants on the earth : if this number die in 33 years, by how 
many do those dying every year exceed the population of the British 
Isles which is 30937487 ? 

3. Divide 437 apples between two boys, giving one 29 more than 
the other. 

4. If XI be equal to 24] francs, find the number of francs equal to 
£999. 

5. One of the London letter-carriers delivers letters 3 times a day, 
walking 9} miles on each delivery. Suppose he continues for 29 
years as a letter-carrier, find how far he will have walked neglecting 
Sundays and leap years. 

6. If a franc be worth 9}d. British, find the number of francs equal 
to 2132113}d. Taking our sovereign equal to 24} francs, find how 
many sovereigns should be given for 2132113} francs. 



1. Multiply 949736018 by 4097080, 

2. What number multiplied by 78079 will give as product 99 Ham 
the difference between 97889023 and 97654786 T 



39 . THV CIVIL SEBVICB ABITHMETia 

3. A gmtieman uses 14 dozen of sherry every month, worth £2 per 
dozen, 3 dozen of claret per week, worth £3 per dozen, and 3 dozen 
of po)rt every fortnight, worth £2 lOs. per dozen, how much has he re- 
midning after paying for his wine out of a salary of £1000 ? 

4b A city containing 758043 inhabitants contains five parishes, the 
popohition of the first is 78967, of the second 139753, of the thiid 
145069, the other two parishes have each an equal number of inhabi- 
tants, find the population of each of these. 

6. The pulse of an invalid, while he is awake, beats 87 times in a 
minute, and while asleep 69 times ; how often will it beat in a week 
if he sleep 9 hours a day ? 

6. Give the rule for dividing by a composite number ; divide by 
means of its factors 165 into 698966, and show how the true re« 
mainder can always be found. 



(/) 

1. Divide 21693754901082716 by 8697. , 

2. Explain the use of the *' signs " of the first four rules, and find 
the value of the following ;— (a) 96 + 17 — 39 ; (b) 75 + 96 -f- 16 J 
(c)189- 7 X 19; (d)7 x6 + 9 x 17; (e) 170^ 17 + 365 -r 6 - 4; 
add the results and divide by 48|. 

3. The gross rent of a farm at £3| per acre is £962} ; find the 
number of acres in the farm ; and if the rent were increased to £4} 
per acre, what would the rent then be ? 

4. During the year 1867 there were delivered in the British isles 
774831000 letters, and during 1868, 808117968 letters. If letters 
were delivered every day, Sunday and Christmas Day excepted, find 
the increase per diem during the year. 

5. A postman delivers in a city twice as many letters on Monday 
and half as many on Sunday as any of the other days of the week ; 
if his whole weekly delivery be 8505, how many does he deliver on 
Monday ? 

6. Two regiments went into battle of the same strength, 50 men of 
one were killed, and 450 of the other ; after the battle just twice as 
many remained of the one as the number remaining of the other ; 
how many men were in each before the battle ? 



REDUCTION. 
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REDUCTION, 



Reduction is the bringing of a quantity^ ccnsiflting 
or more denominations, to another quantity of the 
:ind, without altering its value. 



3 



Reduction Descending. 

To reduce a quantity to a lower denomination. 

.E. — ^Multiply the highest denomination by the ouoi'' 
lich shows how many of the next lower denomination 
I of it, adding in the number of that denomination 
Y)y and so on, until the required denomination is 
lat. 



£59 
20 

I ISO skillingi. 
12 



. Redace £59 into pence. 

we multiply £59 by 20, because there 
20 tiwMs as many shillings as pounds. 
we multiply the shilfings, 1180, by 12, 

there will be 12 times as many pence 

Dgs. 1 4 1 60 pence. Ant, 

!. Reduce 29 tons 17 cwts. 3 qrs. 27 lbs. 12 oz. into ojs. 
torn cwti* qri. lbs. oz. 
29 17 3 27 12 
20 

680 + 17=597 cwts. 
4 



2388 + 3s2391qr8. 
28 



tke table of Avoirdupois 
» and the reason of the 
I operation will be eyident. 



19128 
4782 



66948 + 27- 
66975 lbs. 
16 



1071600 + 12 a 1071619 OKi 



1 



i 



c^ 
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Ex. 3. Beduoe £7869 Ids. lljd. to farthings. 



Here, in the operation of multiply- 
ing by 20 we add in the 19, and in 
the same manner the 11 in multi- 
plying by 12. 



£ 8. d, 
7869 19 11} 
20 



157399 shillings. 
12 



1888799 pence. 
4 



7555199 farthings. Am. 

Ex. 4. Reduce 75 eUs 3 qrs. 3 nls. to inches. 

ells. qrs. nls. 

Having reduced to nails, 75 3 3 

we multiply by 2} for inches, ^ 

asabeadyexphuned. —^^ 

4 



1515 nails. 
2i 



3030 
i of 1515= 378} 



3408} inches. Ans. 

Ex. 5. Reduce 367 ac. 3 rds. 35 pis. 25 yards 8 ft. 74 in. to sq. ia 

ac. rds. pis. yds. ft. in. 

The learner must be care- 367 3 35 25 8 74 

fill in multiplying by 12 and ^ 

12, for 144, not to add the 74 
inches until he is multiply- 
ing by the second 12. 



1471 roods. 
40 



58875 poles. 
30i 



1766275 
14718} 

1780993} yards. 
9 



16028951} feet. 
12 



192347421 
12 



23081^9126 inches. 4ns, 
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Ex. 6. Reduce 18 inllef 5 fhr. ao per. S yd^ S ft 10 ia. lalo inehei^ 

rait. f. p. jdt. ft. In. 
18 5 80 S S !9 
8 

149 ftirlongk 
40 

5990 perehci. 
5* 



29952 
2995 



32947 yards. 
3 



98843 feet 
12 



1186126 inchef. 

In this example the furlongs, perches, &c are added in when miiltl> 
plying, and not as in example 2. 



vni. 

Post Office. 

1, Redace 15 gaineas to farthings. 

2. „ 15 miles 2 furlongs 36 perches 2 yards to feet 
S. „ 42 cwts. 3 qrs. 17 lbs. 6 oz. to oz. 

4. „ 18 tons 17 cwts. 2 qrs. 1 lb. to lbs. 

Admiralty {Dockyards). 

5. Redace 42 miles 5 for. 13 poles to inches. 

Candidates who are to know * Elementary Arithmetic* such as in Fciiee 
Courts, Science and Art, Board of Trade, Fisheries, (fc, 

6. Redace 3 tons 9 cwts. 2 qrs. 4 lbs. 6 oz. to oz. 

7. „ 1 ton 4 cwts. 3 qrs. 2 lbs. 3 oz. to oz. 

8. „ 16 tons 4 cwts. 3 qrs. 15 lbs. 13 oz. to oz. 

9. M 13 miles 5 far. 9 poles 3 yds. to inches. 

10. „ 42 miles 3 far. 23 poles 3 yds. to inches. 

Tidewaiters, jfc. 

11. Redace 159 quarters of corn to quarts. 

12. In 34 lbs. 10 OS. 12 dwts. 16 grs. troy how many grains! 
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India Board. 

13. Reduce 3 acres 20 rods 12 sq. yards and 7 sq. foet to square feet. 

War Office. 

14. How many grains are there in 17 lbs. 3 oz. 7 dwts. ? 

Education and Constabulary Offices. 

15. Reduce 15 lb?. 10 oz. 14 grs. troy to grains. 

Candidates required to know * Vulgar and Decimal Fractiong,* 

16. Reduce 2 miles 1 fur. 12 pis. 1 ft. 8 in. to inches. 

17. ,1 3 wks. 4 days 5 hrs. 54 mins. to seconds. 

18. „ 13 yds. 7 ft 19 inches (square measure) to inches. 

19. „ 496 sq. yds. 2 sq. ft to inches. 

20. How many feet are therq in 18 miles 6 fur. 12 pis. 2 yds. ? 

21. Reduce 17 lbs. 6 oz. 12 dwts. 7 grs. to grains. 

22. „ 54 cwts. 3 qrs. 18 lbs. 14 oz. to drachms. 

Various Departments. 

23. Reduce £9 I9s. 9j</. to farthings. 

24. „ 13 lbs. 7oz. 16 grs. to grains. 

25. „ 47 cwts. 1 qr. 16 lbs. 2 oz. to drachms. 

26. „ £527 165. S^d. to farthings. 

27. „ 375 cwts. 2 qrs. 1 St. 13 lbs. to ounces. 

28. * In 11 miles fur. 6 pis. 4 yds. how many feet ? 

29. Reduce 14 lbs. 11 oz. 11 grs. to grains. 

30. „ 42 wks. 8^ hrs. 15^ mius. 5 sees, to seconds. 

31. How many seconds are there in 35 days 8 hrs. 48 mins. 29 sees.? 

Reduction Ascending. 

45. To reduce a quantity to a higher denomination. 

Rule. — Divide the quantity by the number expressing 
how many of this lower denomination make one of the next 
higher denomination ; and so on, step by step, until the 
required denomination is arrived at. 

Remainders are always the same name as the dividends 
from which they are derived. 

In Reduction Ascending we use division : in Reduction 

• FroDoted to Tldewaltert and Weighers. 
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DsBCSMDiKQ we use multiplication. The one ease proret 
ihe other, 

Ex. 1. To reduce 7328 farthings to pounds 

Prof of Exampk 1. 

4)7328 farihvngs. Reduce £^ ISf. 8dL to farOihgM. 

20 

1 2) 1 832 pence, 

152 

2,0)16^ + 8 12 

£1 \28, Sd. Ans. 1832 

4 

7328 farthings. 

We first diTide by 4, because for every 4 farthings there will be oim 
penny. We divide these pence, 1832, by 12 ; because for every 12 
pence there must be one shilling ; and lastly, we divide these shillings 
tyy 20 to bring them to pounds, using the contracted method. 

Ex. 2. Reduce 73816 drachms to cwts. 



"1 



f 4)738 1 6 drachms. Proof of Example 2. 

Reduce 2 cwts. 2qr8. 81bs. 6o». 8drg. to drs 

4)18454 4 



(4)4613 OK.+8 10 quarters. 
28 



t 



4)1153 + 1 



288 pounds. 



{7)288 pounds + 5 16 

4)41 + 1 4613 ounces. 
16 



4)10 qrs. + 1x7+1 



73816 drachms. 



2 cwts. 2 qrs. 8 lbs. 5oz. 8 drs. Ans, 

As 16 drachms make 1 ounce, we must first divide by 16 : we use its 
*actor8 4x4. Having reduced to ounces, we divide by 16 again, to 
)ring these to pounds; next, we divide by 28, since 28 Ibs.^! qr. ; 
or thn we use the factors 7 and 4 ; and lastly, we divide by 4, to 
yring the quarters to cwts., and find 2 cwts. 2 qrs. 8 lbs. 5 oz. 8 drs* 
4ji«. 
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Ex. 8. In 8195800 cabio inohef how many loads of hewn timber f 

1728)3196800 
1728 

(1850 oabio feet 

14688 
13824 



8640 

8640 Then 5,0)185,0 

37 loads. Ans. 

In this example we reduce the cubic inches to cabic feet, and find 
1850, which diyided bjr 50, the number of cubic feet in a load, gires 
87, the answer. 

IX. 

Post Office, 

1. In 6169 pence how many pounds ? 

2. In 15346907 oz. how many tons, cwts., &c.? 

India Board, 

3. In 523769 grains (Troy weight) how many lbs., oz., &c.? 

4. In 569705 sq. ft how many acres, roods, &c. ? 

5. In 29336935 seconds how many weeks, days, &c. ? 

6. How many lbs., oz., &c., are there in 111454 grains of gold ? 

7. How many miles, furlongs, &c., are there in 348164 inches ? 

Excise, 

8. In 457241 lbs. (Avoirdupois) how many tons, cwts., &c ? 

9. In 640S25 seconds how many weeks, days, &c.? 

ID, In 2160000 cubic inches how many loads of hewn timber? 
11« In 1^0000 eggs how many gross? 

Education and Constabuhty Offices. 
IS Reduce 34677 square yards to acres, &c 

Where Candidates should hnow * Vulgar and Decimal Fractione! 

13. In 23221 grs. of gold how many lbs., oz., &c.? 

14. In 32391 oz. of sugar how many tons, cwts., &e. ? 

15. In 5792685 inches how many miles ? 

Various Departments. 

16. How many miles, &c., are there in 247391 inches ? 

17. How many lbs., oz., &c., are there m 266450 grs. (Troy)? 
IS, Reduce 657918 cubic inches to yards, feet, and inches. 
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;6daee 138297 cnbic inches to yardi. 

[ow many miles are there in 3126749 inches f 

a 86754 oz. (Avoirdupois) how many tons, Ac? 

deduce 986877 cabic inches to yards, feet, and incheti 



CoifPOUND Beduotion. 

In several exercises, both of the cases of Bedactiou 
f considered have to be emplojed, as in the foUow- 
estions : 



• 


How 
6</.? 


Varioui Examinaiunu, 
many half-crowns are there in 83654 dollars, 

dots. 
83654 

54d:«4f. 6d: 


each 




334616 
418270 






a ha]f-croivb»3M)43173l,6</. 

150577 A. crns. 6 /. 





Post Office. 

low many fourpenny pieces in 37689«. ? 

n £2470 how many crowns ? 

low many half soYcreigns in 7642 guineas f 

Excise. 
ledace 564 English ells to nails. 

Various Department*. 
low many francs at 9^. each are there in £\ 734 S* lO^d. f 

Not proposed at Examinations, 

i person has 250 fourpenny pieces and 57 threepenny pieces^ 
ich money has he ? 

low many labourers can a person employ with 35 gaineaig 
Deiving half-a-crown ? 
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COMPOUND ADDITION. 

47* A Compound Number consists of quantities of the 
same kind, but of different denominations. 

Rule. — 1^ Set-down the addends so that the same de- 
nominations maj stand under each other. 

2. Commencing at the right hand, or lowest denomina- 
tion, add it up ; find how many ones or units of the next 
higher denomination in the sum ; set down the remainder 
(if any), and carry the ones to the next denomination, 
and so on. 

Ex. 1. Add £67 \6s, S^dl; £l00 ISs. 7J</. ; £168 16«. lOid. 
together. 

We begin by adding the farthings, and find their £ s. d. 
sum 7f,^\ penny and f : "we write the J under the 67 16 8^ 

farthings, and carry the Id, to the pence. We find the 168 ifi lo] 

sam of the pence column 26, and 26</.»2«. 2(/., set 

down the 2(/. and carry the Is. In adding the ihil- 337 7 2} 
lings, we say, 2 and 6 are 8, 8 and 3 are 11, 11 and 6 — ^— — - 
are 17, set down 7 and carry 1. This l»and the 3 ones in the tens' 
column make 4 ; we say half of 4 is two, and carry 2 to the pounds, 
because there will be half as many pounds as tens in the shillings. If 
the sum of the tens be odd we write down 1, and carry the half of the 
next smaller even number. 

Ex. 2. — Add 148 cwts. 2 qni. 16 lbs. ; 96 cwts. 3 qrs. 22 lbs.; 149 cwts. 

1 qr. 10 lbs. ; 729 cwtt. 3 qrs. 23 lbs. together. 

In this example we add the column lbs. and find the cwti. qn. nn. 

sum 71. Now, as 28 lbs. = 1 qr., we diyide 71 by 28, ^*® * ^* 

96 3 22 
which gives 2 qrs. 15 lbs. quotient? we set down the ,^g . .^ 

15 lbs. and carry 2. We find the sum of the quarters 729 3 23 

«1 1 } this divided by 4, gives 2 cwts. 3 qrs. We set 

down the 3 and carry 2, to the addition of the cwts, 1124 8 15 

The best way to add the shillings^ column of an account is, to disregard 
the tens until the units have been added ; then , having reached the 
top, add downwards, counting 10 for every 1 in the tens' column. 
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In the annexed example the sum of the units' £ $, d, 

eolamn of shillings is found, 27 ; then proceed- ^^ ^^ 10| 

ing downwards say, 27, 37, 47, 57, 67 shiUings- ^J J^ ^J* 

^« 7s. 78 18 6i 

£269 7 lOfilfM. 

We may proceed in the same manner in addbg the colomn of lbs., 
adding 20 for erery 2 in the tens' place, and 10 for erery 1. Say 
in Ex. 2, 3 -f 2 + 6 » 11 ; then, adding downwards, say, 21, 41, 51, 71 
lba.«- 2 qrs. 15 Ihe. The perches' colomn may be similarly added. 
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1 «. 


d. 










£ 


«. d. 




1. 


7896 19 


11} 






2. 




9745 16 10* 






8977 17 


10* 










7859 


17 11} 






973 18 


4i 










897 


19 9: 






S6406 9 


9 










5788 


18 6i 




* 


6787 17 
596 16 
498 17 

9877 15 


IIJ 

9} 

11* 
lOf 










799 
6849 

769 
9898 


9 11* 

18 10* 
13 11} 

19 8* 




cwUl 


qrs, 


lbs. 




cwts. 


qrs. 


lbs. 


01. 




Ibt. OS. 


dwts. 


3. 696 


3 


24 


4. 


69 


3 


14 


10 


5 


. 39 11 


13 


523 


1 


16 




58 


2 


23 


13 




f6 10 


9 


196 


3 


17 




68 


3 


10 


12 




96 9 


8 


567 


3 


18 




99 


3 


19 


13 




59 10 


10 


167 


1 


25 














67 10 
acrs. r. 


19 


lbs. 


OS. 


dwti. 


acrs. 


r. 


Pl*. 




pis. 


. 89 


10 


16 


7. 


19 


3 


35 






8. 96 2 


29 


56 


9 


19 




17 


2 


27 






10 3 


36 


89 


11 


13 




19 


3 


16 






lA 2 


27 


56 


10 


17 


• 


15 


2 


29 






19 3 


30 


80 


11 


11 




16 


3 


36 






14 2 


37 
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SO. 



•cri. r. 


p. yds. 


1 


■ert. r. 


p. 


ydi. 






degi. 


m. teo 


9. 64 S 


30 20 


10. 


67 3 


30 


23 




11. 


106 


80 35 


67 3 


37 30 




19 2 


17 


19 






97 


50 45 


69 S 


36 27 




17 8 


39 


29 


X 




109 


20 25 


56 8 


35 19 




18 2 


36 


20 






25 


25 55 


19 8 


25 25 




19 3 


19 


17 






317 


30 30 


degt, in. icci. 


gait 


1 (fim 


nag. 


gait. 


qt. pt 


12. 179 


30 35 


] 


L3. 20 


3 


3 




14. 


23 


2 I 


806 


26 36 




17 


2 


2 






27 


2 1 


798 


30 40 




19 


1 


I 






26 


3 1 


779 


36 50 




23 


3 


2 






25 


2 1 


500 


50 55 


(ZeM 


24 


2 


3 


(ul'guard 


27 


3 a 


Post Office 


Sfwsttmtfrf iutu xS 


')' 




£ M. 


d. 
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«. d. 






£ J 


t. d. 


15. 18 17 9 


16. 18 


17 


9 




17. 


18 17 9 


16 11 4 




27 


9 10 






27 


9 10 


18 


9 11 




9 


17 


4 






9 17 4 


82 14 6 




78 


13 


9 






64 15 8 


12 16 4 




93 
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93 15 7 
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3 7 
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3 7 
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21 19 
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19. 
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366 13 
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78 19 
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94SI 16 
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942 
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1268 17 


6* 




43 
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1234 


5 ( 


2876 15 


2 




63 


2 


6* 






114 


13 ( 


6534 2 







24 


3 


7* 




• 


29 


19 1] 
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Junior Jppomimaiis in War Ihpartmtmt tmd Fmt Q^fef^ ffc* 

£ s, d, £ M, d» 

23. 5873 13 10| 24. 3298 17 10 

634 17 6^ 634 17 6} 

906 9 2^ 906 9 2} 

1347 9 11} 1347 9 llf 

325 7 6 325 7 6 

923 13 11^ 923 13 11} 



£ *, d, 

26. 7089 14 5} 

508 3 9 

8403 4 2} 

47 15 8} 

3401 11 7 

65 5 5} 

7019 12 10 

9320 16 9| 



Admiralty (JDochyardi). 

£ s, d, £ *. d, 

28* 5873 13 10| 29* 2917 10 2} 

27 1 2^ 

533 7 6i 

4456 8 9 

5001 17 8) 

7 8 9 



£ 


«. 


d. 


25. 7089 


14 


H 


508 
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9 


2530 
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lOj 


47 


15 


8} 


3401 


11 


7 


9320 


16 


9} 
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«. 


d. 


27. 2187 


16 


9 


684 


17 


6J 


8164 


16 


2* 


113 


5 


2i 


5016 


15 


7* 


923 


13 


llj 



634 


17 


6* 


906 


9 


2* 
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9 


11} 


325 


7 


6 


923 


1^ 


11* 


794 


6 


10 


39 


17 


10* 



Tidewaiter and Boatman, 

£ K dt torn cwti. qrt. Ibi. 

8a 912 17 8 31. 84 16 3 18 

5 lb 9} 1 19 2 14 

79 13 10} 56 13 3 22 

365 9 5j^ 19 18 2 16 



• Proposed to candidatof requirM to know * ElemetUnry AritKwetic^ 
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jd%. 


ft. 


in. 






hhds.gals. 


qrtt. 


ptf. 


82. 


19 


10 


7 




33. 


52 38 


3 


2 




3 


7 


9} 






19 58 


3 


1 




12 


8 


lOj 






7 29 


3 


S 




7 


11 8^ 
Minor Sitiiatum$ in Post 


85 48 


S 


1 




Office. 








mlt. 


Air. 


per. 


yds. 




mis. fur. 


t^ 




84. 


37 


3 


14 


2 


35. 


12 2 


39 






28 


14 


16 


2 




15 1 


19 






19 


10 


9 


4 




17 1 


10 






10 


5 


6 


3 




19 2 


15 






20 
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2 


2 




14 2 


16 






30 
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4 




122 1 


2 






hrs. 
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lec. 
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. wki. 
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86. 


20 


37 


40 
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76 8 


3 


6 




17 


20 


35 






57 11 


2 


3 




21 


16 


34 






34 9 


3 


5 




16 


27 


46 






57 6 


1 


2 




22 


19 


52 






35 10 


2 


4 




19 


22 


16 






56 9 


3 


3 




21 


31 


37 






20 6 


1 


2 



Add up as many of the columns as jou can in the time 
allowed (^ of an hour), placing the answers in the spaces 
below the columns. 

It is important the addition should be quite correct i 
additional credit will also be given for rapidity. 

In some examinations, which are not competitive^ only 
six columns are given, the time being half hn hour. In 
others only 8 columns are given. 
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"Evtrjf Office. 


• 
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The Ciril Service Commiiiioneri allow fifty marki for ' Separate Addition * luch ai 
be aboTe, with wliich the learner is requested to familiarise himself by repeated trials. 
t amieara fk'om carefully reading the Civil Service Reports, thnt persons are ex- 
Bined in ' Separate Addition ' who are candidates for Clerkships of every kind, Sur- 
eyorthips of Taxes, Inspectorships of Factories, and Cadetshlps of Constabulary, 
^didatea for the situation of Letter-carriers and other subordinate offices, and also 
(or Student Interprctersbips, and for the Colonial Office^ ar« noc iq tested. 
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COMPOUND SUBTRACTION. 






48. Rule. — 1®, Set down the less quantity under t 
greater, like two addends in the preceding rule.. 

3®. Commencing with the lowest denomination, ta! 
every term of the lower quantity from every term of tl 
upper. 

3^ If the lower term cannot be taken from the upp« 
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»rrow 1 from the next higher denomination of the upper 
le, then considering this so mtLnj units of the lower dene* 
ination, subtract, just as in Simple Subtraction. 



£ M, d, 
147 16 8 
49 17 G 



} 



£97 19 2i 



Ex. 1. From £147 16«. 8^. take £49 17«. 6f/. 

Here, we say, ^ from ^, and ^ remains, set down the 

under the farthings : again 6d, from Bd. , and 2d. 

main, set down 2 under the pence. We cannot take 

ft. from IBs., therefore we borrow £l, calling it 20«., 

01 we add to 16^., which makes 36«., and say, 36 — 17 

' 19X., which we write under the shillings. Lastly, we carry 1 to the 

Minda and subtract as in Simple Subtraction. 

Ex. 2. From 146 acrs. 2 r. 25 pis., take 19 acrs. 3 r. 80 pis. 

Hero, we take SO from 40 + 25 ■■65, as we must acres r. pis. 
>rrow one rood to enable us to subtraet; or, we may 
ij 80 from 40, and 10 remain ; 10 and 25 aro 35, 
hich is set down. Carry 1 to 3 make 4, 4 Arom 
we eannot, but 4 firom 4 and remains, and 2 
take 2, which is set down ; carry 1 again, because we borrowed 1 acre, 
hich we called 4 roods, and so on, as before. 



146 
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2 25 

3 30 



126 2 35 
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20. 


90 


18 


8 




21. 


90 


10 




19 


12 15 






17 


10 


11 




- 


19^ 


11 




yw. 


n. wkf. 


dyt. 


hrs. 


m. 


dy^ 


hrs. 


S2. 


112 


9 2 




23. 


16 


12 


40 




24. 


90 


20 




96 


10 3 


• 




12 


23 


48 




- . 


lbs. 


22 




OS. 


dwti. gn. 


lbs. 


OS. 


dwts. 


OS.C 


25. 


119 


16 20 




26. 


76 


10 


13 




27. 


17 


3 




39 


18 23 






19 


11 


19 






9 


10 




o». 


dwti. grs. 


yds. 


ft. 


in. 


mis. 


f. 


28. 


11 


14 20 




29. 


10 


2 


10 




30. 


16 


6 




9 


17 28 

sq^yds. iq.ft. 


sq.In. 


7 


2 


11 

sq.pls. 


,sq.yds.sq.ft. 


9 


6 


• 


, sq.in. 






3] 


1. 13 


7 


70 




32. 


30 


20 


6 


100 








10 


8 


^00 






10 


25 


6 


120 






yds. 1 


qrs. 


nls. 


ells 


qrs 


. nls. 


in. 






88. 117 


3 


2 




34. 


67 


1 


2 


1 








19 


3 


8 






19 


2 


3 


li 





Post Office (Junior Appointments), 

£ a, d, £ 8. d, £ s, 

85. 103 5 4 36. 92 6 2^ 87. 72 3 

49 18 10 47 12 6J 58 18 
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61 



88. 901 7 H 
58 16 7} 



£ s, d. 

39. 61 7 3 

58 18 9 



£ », d, 
40. 301 8 3) 
53 16 7] 



41. 



Excise, Post Office, jfc. 

£ s. d, 

975 19 1:^ 42. From 

9 16 10} Take 



£ s, d, 

43. 1687 1 7} 

946 13 10} 



£ 9. d, 
453 6 2} 
165 1 10} 



£ 9, d. 

44.* 662303 11 3} 

84606 16 4} 



45. 



Tidewatter and Boatman. 

torn cwti. ^rt. 11ml yds. it. in. 

359 17 2 19 46. 252 1 1 

156 18 3 27 198 2 11 



Examinations where ^Elementary Arithmetic* is required. 

£ s. d. £ s. d. 

47. 87341 10 9^ 48. 641037 8 1} 

6442 19 11} 83174 15 6} 



£ s. d. 
49. 573156 11 2} 
92896 18 7} 



£ s, d. 

50. 397612 4 5^ 

76360 16 9} 



£ s d. 
51. 897612 4 5| 
87406 18 6| 



mil. flir. pli. yds. ft. in. 
52. 38 7 13 1 1 2 
20 14 2 S 8 



mis. fur. pis. yds. ft. in. 
S3. 79 6 12 1 ' 1 6 
68 7 13 2 2 7 



* Admiralty (Dockyards). 
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COMPOUND MULTIPLICATION. 

Case L 

49. When ^e mulHplier does not exceed 12. 

RuLE.^Set down the maltiplier under the lowest de- 
nomination of the multiplicand. Multiply the number oi 
this denomination and every other by it, setting down and 
carrying as in addition. 

Ex. 1. Multiply £118 12«. 6^ by 4. 

In this example we say 4x1 (read times or mal- £ », d, 
tiplied by)=4/. = lrf. : set down nothing, but carry 118 12 6^ 

1. Then, 4x6=24 and I«25d«2«. Id: set down ^ 

1, and carry 2s. 4xl2»48, and 48 + 2»509.s 474 10 1 
£2 10*. : set down 10«. and carry £2 to the pounds, 
and so on. 

Ex. 2. Multiply 16 yds. 2 qrs. 3 nls. by 6. 

Here, we say 6 x3»18, and 18 nls. =4 qrs. 2 nls.: y^- V«- n^* 

we write down 2 and carry 4. Again, 6x2=12, . 

and 12 + 4 =16 qr8.>B4 yds.: set down and 

carry 4. 100 <> ^ 







xn. 










Post Office 


t 




£ 


«. d 




£ s. 


d. 


1. 35 


3 7x5. 




2. 28 15 


4jx7. 


3. 54 


7 9x5. 




4. 92 16 


7}x6. 


5. 67 


5 11x5. 




6. 84 13 


9}x6. 



50- To multiply by a composite number. 
Rule. — ^Multiply successively by its factors. 

Ex. 3. £736 189. 10^. x 16. 

Here, as 16 is»4x4, we first multiply £ s, d, 

by 4, and then multiply this product by 4, 736 18 10 J 
wbieh most be the product by 1(. 



2947 15 e^prod,by4. 

4 



11791 2 6^prod. 2y U 



OOMFOimD MULTIFLICATIOM. 53 

xn. 

£ M, d. £ », d, 

7.709 19 7^ X 24 and bt 27. 8.590 9 llfxiS^uidbySa 

9. 719 19 9i X 64 and by 72. 10. 718 16 9^ x 90 and bj 96. 

11. 427 17 7} x 120 and by 121 12. 824 9 6^ x 132 and by 144. 

« 

\ . CAfiElL 

51. When the muUipUer is greater than 12, but not a 
eamposite number. 

[ Rule. — Maltiplj bj the nearest composite number, and 

^ add or subtract the product found bj multiplying the multi- 

\ pHcand by the difference between this composite number 

^ and the given multiplier. 

[ Ex. 4. Multiply £12 lOs. 6^ by 19. 

Here, we find the prodnct by 18, as in £ s, d, 
CoMe I. i then ^ add the mnltipHcand, 12 10 6^ x 19 

* tiiat is, once itself, which mast gfive the 

prodnct by 19. It will be useful to profe 75 3 3 « prod 5y 6 

flie accuracy of this result, by taking the ^ 

fiwtors of 20 instead of 18, and alao 225 9 B^prod. bu 18 
using 12 + 7. 12 10 ^^prod. 6y 1 



238 Si^prod, by 19 



Ex. 5. Multiply £16 13«. 4^. by 327. 



' In this example we first find the £ s, d, 

product by 100; this product is (7) 16 13 4^x327 

. multiplied by 3, which gives the 1_- 

: product by 800. To find the pro- (2) 166 13 ^^prod, by 10 

duct by 20, we multiply the product 1^ 

bj 10 by 2 ; lartly, we multiply the 1666 15 5 ^prod. by 100 

Boltiplicand by 7* and then add. 3 

5000 6 3 ^prod, by 300 
333 7 1 ^prod, by 20 
116 13 ^m.prod.by1 

U50 6 B\^prod, by 327 
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Since 827aiS20 + 7»4x8x 10 + 7 we may proceed in the follawi 
Banner: 

£ 8, d, 

16 IS 4^ 

4 



C6 IS 5 

8 

6S3 7 4 
10 

5383 IS 4 
116 13 5$ 



5450 6 9i 

Ez. 6. Mnldplj 7 acn. 2 rds. 20 pis. by 497. 
Since 497=7 x 7 x 10 + 7 we proceed as follows : 

Here we multiply 20 by 7 = 140 pis. which acrt.rdt. ids. 

we divide by 40 and find 140 pis. =3 rds. T 2 20 

20 pis., we write down 20 pis. and carry the ^ 

3 rds. Then 7x2»14» and 14 + 3«l7-rd8. 63 1 20- 
■■4 acrs. 1 rd., we set down 1 rd. and carry _*; J 

4 acrs., and say 7 x7=49, and 49+4=53, 373 2 20 
which is written in fhlL In finding the pro- 10 
duct by 10, we say, since 20 pis. « one-half IZ^I Z T 

of a rood, 10 half-rds.as5 rds. and carry the .' 

5. In numerous examples we can proceed in ^^^^ ^ ^^ 

a similar manner. Having obtained the product by 490=3736 at 
1 rd. pis. we add to it the product by 7, already found, and thus an 
at the final result. Consequently we have an advantage in first us 
the factor 7. 

£ 8, d, £ 8. d, 

13. 568 9 10} X 69, 74. 14. 336 17 lOj x 95, 98. 

15. 360 19 7^x137, 149. 16. 129 11 9f x234, 378. 

arrs. r. pli. acn. r. pis. 

17. 19 3 30x147. 18. 23 1 16x523. 

cwts. qri. Ibf . cwts. qn. Ibi. 

19. 16 3 24x129. 2a 16 1 27x729. 

ydi. qrf. nil. ydi. qrt. nif. 

21. 20 3 2 X 709. 22. 27 3 3 x 999. 

TSdewaiter and Weigher. 
23. Multiply €227 10«. 6d by 11. 
S4. Multiply 49 tons 13 cwts. 2 qrs. 26 lbs. 10 oz. 7 drs. by •• 
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Admiralty Doekyard». 
15. Multiply £6807 16«. A^i. by 8. 

Post Office^ (pe. 

le. Multiply £20 3s. Ojd by 18. 

S7. Multiply £\3 Os. Hid. by 368. 

88. Multiply £4693 11«. lOjJ. by 8. 

Where * Elementary Aritkmetie.' is re^pdrw£ 

89. Miatiply £6814 17«. 3^ by 78. 

50. Multiply £401 1 Is. 9^. by 34, and by 49. 

51. Multiply £6814 17«. Sid. by 11. 
82. Multiply £4016 lU2|dl by 94. 

33. Multiply £6842 I5s. S^d, by 89. 

34. Multiply £9043 5^. 1 1^. by 6, and by 7. 

Education Office. 
15. Multiply £1647 8s. 2{d. by 635. 

Various Departments, 

W. Multiply £20954 \7s. 6^. by 465. 
17. Multiply £1854 7«. 7id. by 465. 



f* 



COMPOUND DIVISION. 

52. T%is rule must he tiewed in two aspects. 

1. To divide a compound quantity by an abstract num* 
r, which enables us to take the 3rd, 4th, or any part of 
3 dividend. 

IL To divide one compound quantity by another of the 
ne kind, such as £1 5s. by 5s. This shows how often the 
ridend contains the divisor; and the quotient must 
irays be an abstract number, expressing the number of 
les the dividend contains the divisor. {See note page 58.) 
[Jnder the first head we have cases corresponding to those 
the preceding rule. 
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Case L 

88* When the divisor is not greater than 12. 

Bulb. — 1^. Set down the divisor to the left of the divi* 
dend, as in Short Division. 

2^. Divide the left-hand term of the dividend by the 
divisor, and set down the quotient under that term* If 
there be any remainder reduce it to the next lower denomi* 
nation, adding to it, thus reduced, the number of that deno- 
mination, and divide the sum by the divisor, and so on 
with the other terms. 

Ex. 1. Divide £14 \28. Qd by 6. 

We say 14 contains 6 twice, set down 2 : the £ 8. d, 

remainder £2 s40«., and 40+12»52s. ; now, 52 6 )14 12 6 

•i-G=8 + 4r% set down 8: these As* must be 2 8 ^ Anu, 

reduced to pence, then 4*. »46d, and 48 + 6 ^54, 

54-r6 b:9, Uierefore, the quotient is £2 8«. 9dl 

XTTT. 
Post Office, 

1. £83 15«.4-6. 4. £83 lOff. 10^ -^6. 

2. £106 7«. 4^.-r9. 5. £81 39. Hd.-i'\yj 7. 

3. £88 9s. 6id4-7. 6. £77 lU 4^-i-b7 6. 

54. When the divisor is a composite number. 
EuLE. — Divide swscessively by its factors. 

Ex. 2. £28 \28. 8c;.-T-18. 

Here we first divide by 6, and then by 3, both £ s. d, 

divisors coming under Cask I. 6 )28 12 8 

8)4 15 4| 

£1 11 9^^iM. 

7. £5698 17«. 6rf.-*-40, and by 49. ^ 

8. £8066 99. 6(/.-r72, and by 81. 

9. £7899 159. 0</.4-860, and by 432. 

Case II. 
SSm When the divisor is greater than 12, and not a com* 
posite number. 



* Remainder. 



COMPOUND DIVISION. 



5? 



—Proceed as in Case L, using Long Division instead 



ivide ^167 16& Id. by 2& 
>n of the annexed example is 
(Te find 7, the fint quotient 
I, after redncing 6, the re- 
fhiUings, we find 5, the next 
nre. Agun, after redncing 
3 find II, the last part of the 
The twenty-third part of 
(t is £7 5«. lldL This may 
7 multiplying the quotient by 



£ 8. </. 
28)167 16 1 
161 
— (£7ftt.lld: 

6 
20 

23)136 (5 
115 

21 
12 

23)253 (11 
253 






Tide 109 cwts. 3 qrs. 13 lbs. by 46. 
di£Perence between . .^wti. qn. ibt. 
3 and the preceding 
le reduction ; after 
tient figure we have 
T, which we bring 
adding the 3 qrs. in 
land, and so on with 
lominations. After 
tw., we haTe a re* 
, which we reduce 
find 80s. 
lier question com- 
he rule is worked 
manner. The 



46)109 3 13 
92 

— (2owts. Iqr. l5lbs.8os. Ant. 
17 
4 

46)71 (1 qr. 
46 

2& 
28 

203 
51 



it 

lometimes be con- 
at first dividing 
r and dividend by 
3r that will divide 
y. Let not the 
deterred' from at- 
is division because 
d is a compound 



46)713 (151b& 

46 

253 
230 

23 
16 

46)868 (8001 
868 
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xm. 

£ i, d, 

10. 794 16 5^-f- 78, and by 46. 

11. 5760 15 4 -f-ies, „ 196. 

12. 9648 17 S}-r427. 

cwts. qrf. lbs. acrs. r. pis. 

13. 9006 3 20-M20. 16. 1768 3 20-f-58a 

14. 8693 2 26-M98. 17. 4960 2 35-f-625. 

15. 970 3 12-f568. 

Case III. 

56- To ^nd how often one compound quantity contains 
another oj the same hind,* 

EuLE. — ^Reduce both to the same denomination^ then 
divide as in Simple Division. 

Ex. 5. Divide £l 1 \a. 6dL by U 9d. 

Here £l iU, 6dLa378</. ; and U, 9dl»21dL; then 878-f-21»18. 
Ans, 
Ex. 6. Divide 79 cwta. 2 qrs. 26 lbs; by 3 qrs. 10 lbs. 

Here.3qrg.l01b«..941b8. ] then 8930+94-95. ^. 

79 cwts. 2 qrs. 26 lbs. » 8930 lbs. J 

£ 8, d. £ 8. d, £ 8, d. £ 8» d. 

18. 1794 7 6-fS 12 6. 20. 2160 17 6-i-l 9 6. 

19. 2777 10 0+2 10 6. 21. 3186 13 4-^2 13 4. 

cwti. qn. Ibi. cwti.qri. Ibi. cwts. qrs. lbs. cwts. qrs. lbs. 

22. 1468 3 7-rl 1 0. 23. 1568 U-f-l 2 14. 

Contractions. 

57- When we have to divide by 100, 1000, ^c. 

Rule.— Point off so many places to the right as there are 
cyphers in the divisor. 

* Although one compoand quantitf cannot be multiplied by another, for, to take 9d, 
lOd, times, or to take €1 a shilling times, is absurd ; yet we can find how often one 
compound quantity contains another of the same kindr*we can find how often €5 con- 
tains lOf. by considering them abstract numliers when reduced to the same denomioa- 
tim. , 

At first sight It might appear that pounds are multiplied by 801^ to reduce them to 
shiilingt ; this Is not the case ; there wtU be SO Hma as many shillings -at poondf, 
therefore we multiply * the number denoting how many pounds ' bj M— >noC by Mi. 
more than by SO erowni* 
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Ex. 7. j£38l8 \7s. 1<f.^lOO. 

Because 3818-2-100=38 + 18r, we can £ s, d. 
point oflF the 18 at once, then multiply this lfOO)88,18 17 1 

18 by 20, mnd adding 17, we get 877 ; we __^ .^^ ^ ^^ 

point off 77, and multiply by 12, to reduce 3 77 * ^£ui 

to pence, and then point off 25, which we 12 

multiply by 4, and point off 00» •— — 

4 
1,00 

£ a. d. £ 9. d, 

24. 7179 18 6^+lOa 25. 2327 16 8-f-lOOa 

To divide hy 800, 1200, 3600, ^c. 

BuLE. — ^First divide bj 8, &c., then divide by the other 
factor, 100. 

Ex. 8. Divide £28150 10«. by 900. 

Since 900+9 a lOO, we can first £ 9, d. 

divide by 9, then by 100, at in the 9 )28150 10 
annexed operation. 1,00)31,27 16 8 

20 

5,56 
12 

6,80 

4 



3»20;and 20x9-il80/.-8«.llA 
£31 58. 6]dl + 3«. 9d Amm. 

£ », d, £ 8, d, 

26. 14075 10 6-4-800. 27. 15816 15 0-|.240a 

Po8t Office, 
S8. Divide £85 6«. by 72. 29. Divide £18 9t. Ojdl by 76. 

Education Office (^London). 

£ 8. d, £ 8, d. 

SO. 75919 11 74-7. ' 31. 611360 5 8-f69S. 

Admiraltt/, 
£«.(/.' £ «. d, 

tt. 648647 17 4+82. 33. 24727964 19 «+!«%. 
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58. We can multiply or divide a compound quantity by a multiplier 
containing i, i, or f, just as we have done with abstract numbers. 

Ex. 9. Multiply £399 178. 7d. by 9id, 

£399 17 7 
9 



3598 18 3 product by 9 

i of multiplicand » 199 18 9i „ „ i 

i of this result « 99 19 4i „ „ i 

£3898 16 5i Ana. 

09. Ex. la Divide £3779 2 Hi by 15}. 

16}) £3779 2 11} 

4 4 



( 7)15116 11 9 

63^ 

( 9) 2159 10 3 

239 18 II Ana. 

Miscellaneous Questions. 
34. £7984 3 10i-^19i 35. £1616 10 9}-f-6} 

36. 2678492 15 6+18 37. 3496852 19 5^-^94. 

38. 1068091 12 114-329, by 1316. 39. 276465420 7 8}-*.3469. 
40. 15795 16 6}4-399. 41. 158235 8 04+3997. 

42. 316470 16 0i4-£39 11 9}. 43. 473874 16 lOi+395 17 8i. 

44. If a tun of wine cost £60 7s. 6d., find the rate per gallon. 

45. Find the weight of 1 hhd. if 27 hhds. weigh 475 cwts. 1 qr. 16 lbs. 

46. Multiply £32576 2s. Id. by 16i, and divide the result by 65. 

47. Divide £8230 18s. 5|d. by 13^, multiply the quotient by 11, 
and from the product take £499 19s. 9}d. 

48. Beduce 40 lbs, 8 oz. 5 drs. 1 sc. 7 grs. to grains (apothecaries* 
weight), and then express the result in troy weight. 

49. In a tract of country 12 miles square, how many square miles ? 
how many acres ? 

60. Multiply £28 14s. 7d- by 103, and by 1130; and say what 
number would give a product equal to both results together. 

61. Find the number of half-crowns and also the number of half- 
guineas in 12600 fourpenny pieces. 

52. If 328 dollars =£74 2s. lOd., how much is a dol. more than 4s. 
63. Find the number of pints in 1008 quarters 1 bus. 1 gaL of corn. 
54. If £12287 14s. 8d. be divided among 2816 persons, how much 
does each receive ? 
Co, Find the produce of 529 acres at 5 qrs. 1 bus. 3 pks. per acre. 
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QUESTIONS WORKED OUT. 

Ex. 1. A person bought 560 yards of cloth at lis. 3d. a yard, and 

retailed it at 148. Id. a yard ; find his total profit. 

On one yard his profit is 14s. Id. — lis. 3d. = 28. lOd. 

Therefore his profit on 560 yards is 560 times 2s. lOd., which we 

find as below :— 

8. d. 

2 10 

8 



12 8 profit on 8 yards. 
7 



7 18 8 profit on 56 yards. 
10 



£79 6 8 profit on 560 yards. 

Ex. 2. A merchant bought 279 owts. of sugar for £785 17s. ; find 
what it cost him per cwt., and how much per cwt. he will gain by 
selliug the whole for £789 6s. 9d. 
Cost of 279 cwts. 8= £785 17 

£785 17 

Therefore cost of 1 cwt. »=3 = £2 16 4 

279 
Again, gain on 279 cwts. = £789 6 9 — £785 17 = £3 9 9 

£3 9 9 837d. 

Therefore gain on 1 cwt. = = acs 3d. 

279 279 

Ex. 3. If 27 tons 4i cwts. of coal be divided among 44 poor persons, 
how much should each receive, and find the value of the whole at 
258. per ton ? 

Each person evidently received one-forty* fourth part of 27 tons 
4icwt8. 
Since i cwt. = 2 qrs., we have : — 

tons cwts. qrs. 
11J27 4 2 

44^ 

4) 2 9 2 



12 cwts. 1 qr, 141bs. 
258. 

Acain, since 25s. per ton = -=. Is. 3d. per owl 

20 



62 
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Cost of 1 cwt. 



s. d. 
1 3 

4 



Cost of 4 cwt. = 50 
4 of Is. 3d. = 7i 



Costof 4^cwt8. 5 7i 



£1 


5 
9 




11 


5 cost of 9 tons. 
3 


33 15 i, 

6 7i 


^ 27 tons 

C08tof>4^CWt8. 



£34 7i Ana. 



Gx. 4. A franc being value for lOd., and a dollar 48. 3fd., find the 
number of half crowns there are in 48 francs and 40 dollars. 

£ 8. d. 
Here48 franc8= lOd. X 48 = 2 
And 40 dols. =4s. 3id. x40 = 8 16 6 

10 12 6 
Now it \& evident there will be as many half-crowns as 28, 6d. is 
contained in £10 12s. 6d.; and 2s. 6d. is contained 8 times in 
£1, it is contained 10 times 8 or 80 times in £10, and 5 times in 
12s. 6d. , • , Ana, = 85. 



Bx. 5. "A wine merchant mixes 2 casks of wine worth 128. 6d. a 

gallon, with one cask worth 18s. per gallon, and sells the mixture 

at YUk per gallon ; what profit does he make on every gallon ?" 

8. d. £ 8. d. 

Cost of 2 gallons of first kind= 12 6X2=1 5 
1 „ second „ = 18 X 1 = 18 



)f 



»> 



f> 






,,3 „ of the mixture 
Therefore gain on 3 gallons = 15s. X 3 

Ane, = 2s. -r 3. = 8d. per gallon. 



2 3 
£2 3s. s 28. 



Ex. 6. "A grocer buys 300 lbs. of tea at 2s. 4id. a pound, but 60 lbs. 
of it being damaged, the price for this is reduced to Is. 9d. a pound ; 
what is the cost of the whole, and the avlerage cost per lb.*' 

Taking the 60 lbs. damaged from the whole, we have 300 — 60 = 
240 lbs. left. 

Now the whole cost = 28. 4id. x 240 + 60 x Ic. 9d. = £28 10s. 
+ £6 5s. = £33 15s. 

Now 300 lbs. cost £3? 15s., therefore 1 lb. will cost £33 158. -^ 
300 s 28. 3d., the average cost per lb. 
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£x. 7. ** If the telegraph posts be 8 poles 1 yard apart, how many 
of them will there be in a mile ?'* 

There will be just as many as the number of times 8 poles 1 yard 
is contained in a mile : 1 mile 1760 yards 

That is = = 39, with a 

8 poles 1 yd. 46 yards. 

small remainder which in this case must, from the nature of the 
question, be overlooked. 

Ex. 8. Two travellers set oat at the same time, one from London, 
who walks 4 miles an hour, and the other from Brighton, who 
walks 3 miles an hour; how far from London will they meet, and 
how long after starting, the whole distance being 42 miles ? 

The two travellers approach each other at the rate of 4 + 3 =s 7 
miles an hour, consequently they will meet after 42 -f- 7=s 6 hours, 
and 6 X 4 = 24^ the number of miles from London. 

Ex. 9. Divide £100 between A and B, so that A may have £5 12s. 6d. 
more than B. 

From £100 the whole sum 

Take 5 12 6 what A has more than B. 



2) 94 7 6 

47 3 9B.'8share;then£4738.9d.4-£5128.6d 
= £52 168. 3d. A. 's share. 

Ex. 10. " Divide £20 among A, B, and 0, so that B may have 2 
guineas more than A, and that may have 2s. less than B." 

From £20 take £2 2s. and £2, and divide the remainder by 3 for 
the smallest share. 

£20 — £4 2s. = £15 18s. 

Therefore = £5 6s. A.'s share, and 

3 3 

£5 68. + £2 2 « £7 8s. B.'8 share, and £7 6s. = C.'s share. 

Ex. 11. ** What is the asiount of income-tax on an annuity of 500 
guineas at 7d. in the £1 T 

10500 

500 gains. = 500 x 21 » 10500s., and 10500s. » » £525. 

20 
Now the tax being 7d. in every £1, the whole tax s= 525 X 7d.=3 
3675d. 

Then 3675d. = £15 6s. 3d. Ans. 

Ex. 12. Divide £45 between 3 persons, such that as often as the 
first gets £3, the second gets £5, and the third £7. 
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It if evident that if we take the fifteenth part, that is, the part 
deBignated by the sum of 3 + ^ + 7> and give the first 3 parts, second 
5, and the third 7 parts, we shall have done what was required. 

£45 

=s £S, the fifteenth part. 

3 + 5+7 

Then £8 X 3 — £9, the share of the first. 
£3 X 5 s £15, „ „ second. 

£3 X 7 — £21, „ „ third. 

Ex. 13. ** If £433 7s. be paid in crowns, half-crowns, shillings, and 
sixpences, of each an equal number, how many coins of each kind 
wiU there be!" 

Here 1 crown + 1 half-crown + 1 ehilling + 1 sixpence = 10 + 
5 + 2 + 1 » 18 sixpences, and £433 7s. -• 8667s. = 17334 six- 
pences. There will be as many coins of each sort as 18 sixpences 
are contained in 17334 sixpences. 

/. Ans. = 17334-1-18=963. 

Ex. 14. From Dublin to Belfast is 101 miles; how often wfll the 
wheel of a railway carriage, which is 2} yards in ciroumference, 
turn in this distance ? 

It is evident it will turn as often as 2} yards are contained in 101 
miles. 

Since 101 miles = 101 X 1760 = 177760 yards, we have 
2J) 177760 
4 4 



11 )711040 



64640 Ana. 



MlSCELLAKEOUS EXEBCISES IN THE PbEVIOUS BuLES. 

XIV. 

1. How much does a collector receive in 2 years, his weekly collec- 
tion being £7 4s. 3d., and find his commission at Is. 8d. in the £ ? 

2. What sum will a labourer earn in 313 days, his wages being ll|d. 
per day, and how much will he earn in 15 weeks T 

3. Divide the difference between a guinea and a crown by 128. 

4. From one thousand pounds take £982 14b. OJd., multiply the 
remainder by 57, and divide the product by 19. 

5. Divide £100 between two persons, giving one £4 13s. 9d. more 
than the other. Find one- twelfth of the difference of their shares. 

6. Multiply £16 10s. 9d. by 4}, divide the product by 13). 
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7. Rednee 6 cwts. 5 sts. 7 lbs. to lbs. and divide the result bj 14. 

8. How long will £iB I9s, l^(f. pay a labourer who earns lO^d, per 
day? 

9. How mnch was gained by selling a quantity of oats for £170 7s, 
4id. which was purchased for £113 lOs, 10^ ? 

10. What ground, at 4s, 8^. per square perch, can be rented for 
£523 Us, 4d, ? 

11. What quantity of tallow, at 7^. per lb., could be purchased for 
£27 lBs,9d.? 

12. Bought 59 horses for £1040 I9s, 7^. ; what was the cost of 
each? 

13. How many dollaii are there in £30 2/. 3^., each dollar being 
worth 4«. 1^.? 

14. From 347 tons 13 cwts. 2 qrs. 23 lbs. take 39 tons 15 cwts. 3 qrs. 
25 lbs., and divide the remainder by 56. 

15.. What annual income would enable a person to expend 4«. 6(f. 
per day, and save £2 6«. 10^. per month? 

16. What was the salary of a person who paid £17 10«. income-tax 
when this tax was l4d,iD. the pound ? 

17. How many shirts can be made from 60 ells of linen, each shirt 
requiring 3 yds. 3 qrs. ? 

18. How much loaf sugar, at Bd, per lb., is equiyalent in yalue to 
30 sts. of moist sugar at 7«. lOd. per stone ? 

19. How many dollars each equivalent to 4«. 2^. should be received 
for£l05 4«. 2(f.? 

20. The price of a quantity of broadcloth at 10«. Sd. per yd. is 
£26 12«., how much does it contain ? 

21. What will be the cost of seeding 3 acres of potatoes at ^^d, per 
St, when 20 sts. are required for 30 perches ? 

22. Divide £300 18«. 10^. between two individuals, giving one 
£50 12«. 6(f. more than the other. 

Tidewaiters, ffc, 

28. Add £491 16«. 9(f. ; £272 15«. 6f/. ; £889 I7s, lOf^; £647 
I9s. 2}dL ; £398 IBs. 7d.; £563 ISs. 10^.; £770 Os, b^d,; £946 17a 
7d, ; £240 \3s. 9id,; and £l50 lOs, together. 

24. In 50 acres, how many sq. inches ? 

25i In 3 leagues, how many inches ? 

War Department 

96. Reduce £43 lis. 9}<f. to farthings. 

27. Find the number of ounces in 18 tons 9 cwts. 3 <^. \% Vm» 
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28. If 1 yard of cloth cost I5s, 6id„ what will be the price of 8S| 
ydi. at the same rate ? 

Post Office. 

29. Find the Talae of 120 doz. of candles, at 9s, 9^d, ptr dox. 
SO. Find the pri^e of 137 articles, at £l I7s. 6|d!. each. 

31. In 42 mis. i fur. 3 pis. 4 yds., how many feet? 

Excise, 

32. Subtract 169' lbs. 6 oz. 14 dwts. 17 grs. from 187 lbs. 9 QS. 19 
dwts. 20 grs. 

33. Divide 467 inns 3 hhds. 26 gals. 2 qrts. 1 pt by 5. 

Proposed to those who are to know * Elementary Arithmetic^ except 
Letter- Carriers and Enrol Messengers, 

S4. A sum of £10465 was divided between two persons, so that one 
had £547 lOs, more than the other ; what did each receive ? 

35. If a man rows at the rate of 7 miles an hour w^h the stream, 
the rate of which is 2^ miles, how fast will he row against it? 

36. A person mixed 8 lbs. of tea at 3s. 6d., 10 at Ss, 8d, 12 at 4s, SJ., 
and 10 at 4s, 6d,, and sold the mixture at 4s. Bd, per lb. ; what did he 
gain out of the whole quantity ? 

37. If 120 dollars be given for 111 crowns^ find the value of a 
dollar ? 

38. A man borrowed a plough, for which he was to pay 7id. for 
every working day he kept it, on Saturday, the 13th March, 1869 ; 
he returned it on 14th May following. How much had he to pay ? 

39. How often will a wheel, 3^ yds. in circumference, turn between 
London and York, the distance being 198 miles ? 

40. How many solid yards, feet, and inches, are there in 175983 solid 
inches ? 

Police Courts, Prisons, Sfc. 

41. Reduce 4 ac. 20 pis. to sq. feet. 

42. How many miles, furlongs, &c., are there in 174082 inches? 

43. How many lbs. oz., &c, are there in 228908 grs. of gold? 

44. Reduce 4 miles 3 fur. 4 pis. 5 yds. to inches. 

45. In 32747 r oz., how many tons, cwts., &c. 

Committee of Council on Education. 

46. There are two mountains such that if 126 ft. are added to 4 
times the height of the lower one, the sum is half the difference be- 
tween their heights. Given that the lower one is 441 ft high, find 

tbe beiffbt of the other. 
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47. What 18 the length of the longest day where the am risei mi 
that day at 3 hrs. 49 mins. 51 sec. ? 

Surveyorship of Taxes, 

48. Reduce 14 tons 7 cwts. 1 qr. to ounces. 

49. In 3784593 inches, how many miles? 

Constabulary 

ffO. In 6 tons 7 cwts. 3 qrs. 15 Ihs., how many ounces? 

51. If a man rows 10 miles in 2^ hrs. agsdnst the stream, the rate of 
which is 3 miles an Jiour ; how long would he be in rowing 5 miles 
with the stream ? 

52. In 1721793 inches, how ipany miles, furlongs, ftc.? 

53. Find the circumference of a carriage wheel which reyolyes 1848 
times in a journey of 3^ miles. 

Where Candidates are to know * Vulgar and Decimal Fractions* 

54. Reduce 6 miles 5 far. 7 pis. 2 yds. to feet 

55. In 767914 sq. inches, how many yards, feet, and inches? 
58. Reduce 36 miles 3 fur. 36 pis. 5 yds. to feet 

57. Reduce 63 cwts. 2 qrs. 5 oz. to drachms. 

58. Reduce 14 lbs. II oz. 11 grs. to grains. 

59. Reduce 787312 drachms to cwts., qrs., &c. 

60. Reduce 13 yds. 5 ft 19 in. (cubic measure) to inches. 

Various Departments, 

61. How many feet are there in 9 miles 3 fur. 6 pis. 1 yd. ? 

' 62. How many lbs. of silver are there in 270 spoons, each of which 
weighs I oz. 13 dwts. 8 grs. ? 

63. In 1847638 inches, how many miles, &c. ? 

64. How many francs, at 9^. each, are there in £693 14«. 9dl ? 

65. Reduce 46 Ibjs. 3 oz. 2 dwts. 2 grs. to grains. 

66. Reduce 17 tons 13 cwts. 1 lb. to ounces avoirdupois. 

67. In 537086 inches, how many miles, furlongs, &c. ? 

Admiraity. 

68. In 36845371 oz. avoirdupois, how many tons, cwts., &c? 

Varioue departments, 

69. In 259566 lbs. aYoirdupois weight, how many tons, cwts., 
and qn. ? 

70. In 1749134 seconds, how many weeks, days, ftc. ? 
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71. In 0503707 pints, how many quarters, bnshels, fto. ? 

72. In 120505 square feet, how many acres, &c. ? 

73. Reduce 3 square miles, 3 roods, 3 poles, to square feel 

74. Find the value of 47 sq. yards of carpet, at 9d. per sq. foot. 

75. A farm of 329 acres produces 11 bushels of com per acre ; find 
the value of the crop at 6s. 6d. per quarter. 

76. By an increase of the income t^^ irom 3d. to 7d. in the pound, 
% person would lose £84 7s. 6d. ; find his income. 

77. A bar of gold, at £4 4s. 6d. per ounce, is worth £340 12 9|d. ; 
find its weight. 

78. Find the number of yards in 42 pieces of cloth, each containing 
40 yards 30 inches ; then find the value of the whole at 5s. 64d. per eU. 

79. Bring 1392 tons 18 cwts. 2 qrs. 25 lbs. 7 oz. 15 drs. to drachms, 
and find the value of the result at 3d. for every 2 drachms. 

80. How many half-crowns, shillings, and farthings, of each 
an equal number, are there in £338 ? 

81 . A grocer buys 200 lbs. of sugar at 5}d. per lb. ; what does it cost 
him ? At what price per lb. must he sell it to clear £1 13s. 4d. ? 

82. Express 4040789 grains in pounds, ounces, pennyweights, &c. 

83. At the International Exhibition, £2857 15s. was received on a 
day on which the cost of admission was Is. ; how many must be ad- 
mitted on a half-crown day, so that the receipts may be doubled ? 

84. A person buys 758 articles at 3s. 6d. each, and 534 more at 
3s. 7d. each; he sells the former at 4s. lO^d., and the latter at 
4s. 4]d. each ; find his entire gain. 

85. Reduce 5 ac. 2 r. 11 pis. 7 yds. 5 ft. 29 in. to inches. 

86. State the rule for finding the true remainder in dividing by a 
composite number : and divide, by means of factors, 7865327 by 105. 

87. A bankrupt owes £9075 10s. ; he pays 3s. 4d. in the pound ; 
find how much his creditors lose. 

88. The bounty money for 1408 recruits is £13 per man, but from 
this is deducted £6143 17s. 4d. for clothing, how much does each 
man receive ? 

89. A person buys 22cwt. 2 qrs. of sugar for £48 19s. 0}d., how 
much does he gain or lose by selling it at 5d. per lb. ? 

90. A person bought 97 tons of iron for £840 17s. 4jd., find its cost 
per ton ? If it rise 1 1 Jd. per cwt. , find his gain in selling the whole ? 

91. Divide £1520 among A, B, and C, so that B may have £100 
more than A, and C £270 more than B. 

92. If 451 tons of copper ore are exchanged for 8003 tons 17 cwts. 
1 qr. 7 lbs. 6 oz. of iron ore, how much iron ore is given for every 
ton of copper ore ? 
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dd. Fiiid the income tax on £7980 10s. at 7d. in the pound T 

94. By what number should £27 17s. lO^d. be multiplied to make 
it £13500 lis. 6d. ? 

95. Find the value of 3546 pieces of cloth at £1 6s. 7|d. each. 

96. If the solar year contains 365 days 5 hours 48 minutes and 
57 seconds, how many seconds in 25 years 25 days ? 

97. Reduce 17 qrs. 7 bus. 3 gals. 3 qrts. 3 pints to pints, and find 
the value of the result at 7}d. per pint. 

98. A purse containing £78 7s. 6d. made up of a certain number 
of sovereigns, twice as many half-sovereigns, and 3 times as many 
half-crowns, find the number of half-crowns ? 

99. Incomes under £200 a year pay income tax after a deduction of 
£60 ; find the largest tax such incomes can pay on an exact number 
of pounds at 5d. in the pound. 

100. A num can buy a white hat which lasts 4 months for 4s. 6d. ; 
he can buy a black one which lasts 9 months for 10s. 6d., which 
should he wear ? What is saved in 3 years by wearing the cheaper ? 

101. If the moon moves forward in her orbit 57^ 13' 18"^ in 13 days, 
find the distance she moves in one day ? 

102. If the pendulum of a certain clock vibrate 47 times every 
minute, how often will it vibrate in 196 days 49 minutes ? 

103. A British merchant owes 2020 francs to a Paris merchant, 
and 3035 dollars to a New York merchant, how much will discharge 
both debts, the franc being worth O^d. and the dollar 4s. 6d. ? 

104. Beduce 41601764336 sq. inches to acres, &c. ; subtract 29 
acres 25 yards 5} feet from the result, and find one-thirty-second 
part of the remainder ? 

105. How often should a coach wheel 7 feet 9} inches in circum- 
ference turn in passing over a distance of 42} miles, and in what time 
will it perform the journey, the rate of driving being 8 miles an 
hoorT 

106. If a merchant give 795 yards of cloth worth 7s. 9Jd. per 
yard for silk worth 18s. 9Jd., how many yards of silk should he 
receive, and what is its value ? 

107. A person travels 378 miles 1120 yards in 84 days, find how 
far he travels each day supposing his rate uniform ? 

108. A person gave 240 gallons of wine, worth 2 guineas per 
gallon, in exchange for 224 barrels of ale, what should the ale be 
worth per barrel ? 

109. Find the rent on 8 farms of land, 4 containing 10 ac. 1 rd. 
20 pis. each, and the Others containing 8 ao. 3 rds. 20 pis. each, at 
£1 7s. 9d. per acre t 
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no. The latitude of St. Paul's in London is 51° 30' 49*, and that 
of St. Peter's in Rome 4F 53' 5i\ what is one-fifth of the difference, 
and what one-fourth the sum of their latitudes ? 

111. Divide £55 6s. lOjd. equally among 35 persons, and findliow 
much 3 of them will receive. 

112. Add together f of a square mile, } of an acre, and 98 square 
yards, giving the answer in square feet. 

113. Bring 875679 chains 25 links to miles, furlongs, &o. 

114. Bring 7658 square chains 625 links to acres, roods, &o. 

115. A spirit merchant mixes 4 gallons of water with every 17 
gallons of spirits which cost him 3s. 9d. per gallon ; at what price 
per gallon must he sell the mixture, in order to gain Is. 6d. per gaL? 

116. Divide £328 3s. 6id. between A, B, 0, and D, giving A £3 as 
often as B £5, as often as C £8, and D £9. 

117. How much time, in the course of 33 years, will a person, who 
rises at 5 o'clock in the morning, gain over another, who rises at 8 
ydock, supposing both to go to bed at same hour, and a year to be 
365i days ? 

lia Find the cost of 256 lbs. of tea at 3s. 3}d. per lb. If 16 lbs. 
of it be spoiled, how much is gained by selling the remainder at 48. 
IJd. per lb. ? 

119. The pound troy contains 5760 grains, and a pound avoirdo^ 
pois, 7000 grains; find the number of lbs. troy equal to 78 lbs. 4oz. 
avoirdupois. 

120. A bankrupt owes £2225, and pays a dividend of 6s. SJd in 
the £ ; after 6 months he pays an additional dividend of 48. 3fd; 
how much is still due to his creditors ? 

121. How much water must be added to a cask containing 80 gals, 
of spirits at 143. a gal., so as to reduce the price to 10s. 6d per gaLt 

122. An equal number of men, women, and boys, earned £24 15b. in 
6 days, the daily wages of a man being Is. 4d., a woman, lOd., aiid 
a boy, 4d. ; how many were there of each ? 

123. A purse and its contents are worth £1 Os. 3d. ; the contents are 
8 times the value of the purse ; what is the value of the purse ? 

124. A cask of wine containing 38 gallons was bought for £25 ; by 
leakage, 8 gallons were lost ; at what price per gallon must the re- 
mainder be sold to gain £2 10s. on the whole ? 

125. In a school of 600 children, there are 18 more boys than girls, 
and the number of boys and girls is together double the number of 
infants ; find how many boys there are ? 

126. If oranges be bought at 20 for a shilling, how much will be 
gained by selling 3000 of them at lOd, per dozen ? 
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127. If 87 quarters of com be divided as equally as possible, among 
139 horses, no smaller measure than a pint being used ; what quantity 
will remain after the distribution ? 

128. Two shepherds owning a flock of sheep agree to divide them 
equally between them ; one takes 72 sheep, and the other 92, and 
pays the fomiiir £35 ; find the value of a sheep ? 

129. If the telegraph posts be 88 yards apart, and one is observed 
to pass the window of a railway carriage every 3 seconds, find the 
rate of the train per hour ? 

130. The lb. avoirdupois being equal to 7000 grains troy, convert 
35 lbs. 8 oz. 7 dwts. 17 grs. troy into avoirdupois weight ? 

131. A person expends £1000 in the purchase of railway shares, at 
£12 17s. 6d. each ; how many shares does he buy, the expenses of pur- 
chase being £S 12i3. Gd ? 

132. A person holds 350 acres of land, for which he pays a tax of 
38. 6d. per acre, and a com rent of 100 quarters of wheat, and the 
same quantity of barley, oats, and beans ; find the cost of his land 
per acre when wheat is 38s. 9d., barley, 27s. 4d., oats, 17s. 4d., and 
beans, 33s. lOd. per quarter ? 

133. If the mean solar year be 365 days, 5 hrs., 48 m., 57 sees., 
show how much 400 such years differ from calendar years, viz.; 303 of 
365 days each, and 97 leap years of 366 days each T 

134. The Irish sq. pole is equal to 49 sq. yards, the English 30} ; 
find the quantity of land in Irish measure s= 367 ac. 2 rds. English. 

135. A truck with its load of 128 equal packages, weighs 2 tons 
2 qrs. 4 lbs. : if the truck weighs 1 ton 1 cwt. 1 qr., find the weight 
of each package ? 

136. Divide £16 2s. 6d. between three persons, such that the 
second may have three times as much as the first, and the first twico 
as much as the third. 

137. If a machine cuts 120 shingle-nails in a minute, find how many 
gHMS it will cut in 47 days 7 hrs., if it be at work 10 hrs. a day. 

138L If the value of a sheep be £1 17s. 6d. find the price of an ox, 
so that by giving 80 sheep in exchange for 12 oxen I may gain 
£13 3s. 9d. ? 

139. If 27 bullocks worth £13 14s. each, and 140 sheep worth 36s. 
each, serve 4146 soldiers with meat rations for 9 days ; find the daily 
cost of meat rations for each man ? 

140. A person has 4988 francs worth 93d. each, the same number 
of dollars worth 4s. 2id., and half as many rupees worth 2s. l^d., and 
one-fourth as many Spanish reals worth 2^d. each. If he receives 
£1500 for all of them, how much does he gain or lose ? 
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VULGAR FRACTIONS. 

61- A FBACTiox is an expression for a part or parts of 
anything considered as a whole. 

K fraction may be either greater or less than a ufdt\ if 
it be one'halfo£ ten it is equal to Jive units. 

Afrctctian is expressed by means of two numbers placed 
one over the other with a line between them. 

Thus, -J-, f , f , read, one-half ^ two'thirds, eight'-fifths. 

The number below the line is called the Denominator^ 
because it shows the number of parts into which the whole 
or unit is divided. It gives the name or denomination to 
the fraction, just as cwt, gives the name hundredweight to 
any number after which it is written. The number above 
the line is called the Numerator, The numerator shows or 
enumerates the number of parts expressed by the fraction. 
If we divide anything into four equal parts, we express three 
of these parts by the fraction ^, The numerator and deno* 
minator are called the Terms of the fraction. 

62. A fraction corresponds to an example in division 
before the process is performed, the numerator correspond- 
ing to the dividend and the denominator to the divisor. 
Therefore the true or real value of any fraction is the 
quotient obtained by dividing its numerator by its denomi- 
nator. Hence, the greater the numerator in comparison 
with the denominator, the greater the value of the fraction. 
For, the more parts we take of anything, the greater must 
be the particular fraction used to express these parts. 

Increasing the numerator, the denominator remaining the 
same, increases the value of the fraction : it increases the 
number of parts ; or, which amounts to the same thing, it 
increases the dividend, the divisor remaining the same. 
Increasing the denominator decreases the value of the 
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action ; as it makes a greater number of parts, each part 
ast be smaller. It increases the divisor, the dividend re- 
aining the same. 

The terms of a fraction may be both multiplied or both 
vided by the same number, without affecting the value of 
e fraction. The quotient will remain the same, therefore 
e value of the fraction will not be changed. For, §=f| 

7\oo-third8 of one is equal to one^third of two, as may be 
iderstood from the illustration. 

For, I of a shilling »8(/., and one 



', «one-third of 24rf., or 2 shil- | f of 1 | 

'««• I |of2 III 1 

In the same manner it may be shown that ^ of 1 =-^ of 2, and f of i 
\ of 3, &c 

63* A PROPER FRACTION has its numerator less than its 
nominator : — J-, f , ^, are proper fractions. 

An IMPROPER FRACTION has its numerator equal to oi 
'eater than its denominator, and is equal to or greater than 
unit : — J, f, ^, are improper fractions. 

A SIMPLE FRACTION represents a part or parts of one or 
ore units ; as we have seen, f may be considered ^ of 1, 
•iof2. 

A COMPOUND FRACTION represents a part or parts of a 
action, and is known by having ^ of interposed ; as, -^ of 

•^ of ^, &c. It bears a similar relation to a fraction that 
simple fraction bears to a whole number. 

Observe that the i to the left is a unit. 

vided into two parts, each of j j T j T j T j 

hich represents the fraction J of ' ' ' — - — ' — * — ' — * — ' 

Again, since j- of a shilling a3(/., and one-half of ddL>Bi|{f., and 
\d,»\ of a shilling, therefore ^ of ^==|. 

A MIXED NUMBER cousists of a wholc number and a frac« 
on ; as, 3^, 2 J, 6 J. 
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A COMPLEX FRACTION represents a part or parts of a 
fraction, of a mixed number, or a fractional part of a 
whole number ; as, 
J 4 3 ^of3 

4 J 4i 2 + i 

The first means that one-fourth of { is to he taken, and not J of I. 
The second expresses 4 -i- |, and not } of 4. Thej irill he easily 
understood fh>m the following explanation. 



Since | of a shilling ^^Sif., 



one 



l-8d^4=2A=Jofa8hilling, Ll-J ^ ' * ' 

therefore !»}. Also» } of a pound« 13«. 4d,, and 13«. 4d, +4 b3«. 4d, 
■>} as hefore. 

Beduction. 

64. To reduce an improper fraction to its equipoleni 
whole or mixed number. 

Rule. — Divide the numerator by the denominator, the 
quotient is the whole number ; under the remainder (if any) 
write the denominator, in the form of a fraction. 

Ex. 1. Reduce ^ and {{ to irhole nombera 

Here» 15-r4s8 + 3r.->3} Ans. And, 14)79 (5^ Ans. 

70 

9 

Beabon. — The denominator shows the number of parts to he iakea 
to make up a unit ; therefore, as many parts must he put together to 
make I, as there are units in the denominator ; this is effected by the 
rule. Since the operation of division does not alter the nature of the 
quantity divided, ^e remainder is a part of the given fraction, and if 
expressed as such by writing the denominator under it 

XV. 

Beduce to whole or mixed numbers: — 

1. ¥. V. ^. 3. YA°. •'n*. w- 
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65. To reduce a mixed number to Us equivalent improper 
frcLction. 

Bulb. — ^Multiply the whole number by the denominator 
of the fraction, and to the product add its numerator ; under 
this sum write the denominator of the fraction. 

Ex. 1. Reduee 14}) to an improper fraction. 

30 
431, then ^^ Ans. 

This rule is the reverse of the preceding. The reason U 
the same in principle as that for the reverse operation. 

Reduce to improper fractions: — 

5. 7i, 7f, 18f 7. 181?, 701, gg^, 

6. 129JJ, 16}|, 5J. 8. 32J, 16^, 113}^. 

66m Any number may be written in a fractional form by 
putting 1 under it for a denominator. 

We may give a whole number ani^ denominator, if we 
first multiply it by that denominator. 

For, 8=8 x|=V» and 10=«/ ; also, 20=20 xf^lgfi. 

9. Redace 19, 10, 30, to fractions -whose denominators shall be li, 
17, 29, respectively. 

10. Redace 27, 39, 165, to fractions whose denominators shall be 39, 
40, 57, respectiyely. 

We may also reduce a fraction to another fraction having 
any denominator, if the denominator of such a fraction be a 
factor of the number to which it is to be reduced. 

Thus, i can be brought to a fraction whose denominator is 16 ; since 

16 »4 X 4, we have merely to multiply the terms of the fraction by 4, 

1x4 
and we have - — -=A. 
4x4 ^^ 

We cannot, however, reduce ^ to a simple fraction whose denomi- 
nator shall be 18, since 4 is not one of the factors of 18. 
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We may reduce ^ and | to eqaivalent fractions, having 48 for deno- 
minator. For, i=^ (multiplying the terms by 24), and |««}i (multi- 
plying the terms by 6). 

67* If one number divides another without a remainder, 
it is said to be a measure of that other. 

A Measure is another name for Factor. 

If any number be a measure or factor of two or more 
others, it is called a common me€isure of them ; that is, a 
measure common to them. The numbers 12 and 18 have 
each the following measures: — 12 has 12, 6, 4, 3, 2; 18 
has 18, 9, 6, 3, 2. Therefore 12 and 18 have 6, 3, 2, 
common measures. 6 is their greatest common measure, 
that is, the greatest measure common to them. 

68> To find the greatest common measure of any two 
numbers, 

Bule. — 1°. Divide the greater number by tbe less; 
divide the less by the remainder; continue the process, 
always dividing the preceding divisor by the remainder, 
until there is no remainder. 

2°. The last divisor will be the greatest common mea- 
sure.* 

Ex. I. Find the greatest common measure of 12 and 18. 

"We divide by 12, and get 6 for remainder; we 12)18(1 

then divide 12, tbe first divisor, by 6, and find no ^^ 

remainder: therefore 6 is the greatest common "6^12^2 

measure of 12 and 18. > 12 



« Before we prove the reason of the rule it is necessary to show :— 

I. * If a number measure two other numbers it will measure theirium and diflSBKnce. 
Thus, 4 is a measure of 12 and of 20, it is a measure of 32=I2'l-20^ and also a measure 
of 8=20— 12. 

II.—' If one number meeuure another, it will measure any multiple of that other.* 
(A multiple of a number is its product when amltiplied by any number.) Thus, 4 la 
« measure of 12 i it is also a measure of 24=I2xS> and of 36=12x3. 

III. The greatest common meantre that two or more numbers can have Is the least 
of those numbers. 

To find the a. c. m. of 72 and 156. The o. c. m. these two numbers 
can have is 72 (III); hence, if 72 measures 166, it is their o. cm. We 72)166(2 
find by trial that 72 does not measure 156; therefore their o. c. M. Is — 

less than 72 (otherwise it would not be a common measure). In trying '^^In^ 

if Z^ measures }&% that is, in dividing by 72, we have divided IM into — > 
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XV. 

Find the greatest common measure of : — 

11. 66 and 154 ; and of 195 and 819. 

12. 378 and 1467 ; and of 18996 and 29984. 

13. 365 and 7345 ; and of 1964 and 78688 ; and of \i, 2^, 4, and 

For more than two numbers. 

Bulb. — Find for two, then of this measure and a thirds 
and so on. 

Find the greatest common measure of : — 

14. 12, 42, and 66 ; and of 19, 57, and 380. 

15. 324, 612, and 1032 ; and of 96, 216, 88, and 16. 

16. 14, 70, and 1484 ; and of 8128, 14816, 75288, and 8472. 

69* To redtice a fraction to its lowest terms, 

BuLE I. — ^Divide the terms of the fraction by any com- 
mon factors ; the new terms in the same manner, and so on, 
until terms are obtained which have no common factors. 

BuLE n. — Divide the terms of the fraction by their 
greatest common measure. 

Ex. 1. Reduce ^ to its lowest terms. 

Here, M=§l=='il*=T«=f '^»*' This result is found by dividing by 
2 continually. But we might have divided by 4, or by any other com- 
mon factor. 

The greatest common measure of 48 and 112, we find is 16 ; then 
diyiding the terms by 16, we get f, as before. 

The following observations will be found useful in finding 
common factors : — 

1. All even numbers are divisible by 2 at least. 

2. All even numbers are divisible by 4, when the number 
expressed by their last two figures is divisible by 4. 

two parts; one is a multiple of 72, the other (13) is the difference between that multiple 
and 166. Whatever measures 144 and 12 will measure 156 (I.); but the o. o. m. of 144 and 
13 may not measure 73 ; therefore, instead of trying 144 and 12 we try 72 and 13, as we 
know the nimiber that measures 72 will measure 144 (II. )• Now, the grcateH measure 
that73and 13 can have is 12 (III.), which we find will answer. It is obvious that 12 
Is the o. 0. M. of 72 and 156, since the greatest possible measure was tried in every case. 
In dividing the greater number by the less, that multiple of any divisor may be taken 
which comes nearest the dividend, whether greater or less than it. We may divide 
any divisor and its corresponding dividend by coromop factors, at any ste^ du,tVoL% ^% 
^oosM See Ap?endi:[, page 288, 
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3. A number is divisible by 8, if its units* period be di- 
visible by 8. 

4. An equal number of cyphers cancel when numbers end 
in one or more cyphers. 

. 5. Numbers ending in or 6, are diyisible by 5, and 
no others. 

6. If the sum of all the digits of a number be divisible by 
3 or 9, the number is divisible by 3 or 9. 

7. A number is divisible by 11, if the sums of the alter- 
nate digits be equal, beginning at either right or left ; or, 
if one sum exceed the other by 11, or 22, 33, &c* 

XV. 

Reduce to their lowest terms: — 

17 J9 A^ ayg. _ 19 6644 4801 6 flgOflg 

•"• Tel* TOT» UM' •' *^' STToI* T39753* SfoiK* 

lA 1838 1672 7956 Oft *2^ 1235 13068 

*o» 94l53« fS35» S7l4* ^"* lfl» 1333* U44U* 

Proposed in various Departments, 

21. Reduce ^g|§, to its lowest terms. 
32* n flff* ^^ ^^ lowest tenns. 
23* i> fllTi* ^o ^^ lowest terms. 

The Least Common Multiple. 

70. When a number is n factor o£ another number, it has 
been called a measure of that other. 

A number is called a mtjltifle of any of its measures or 
factors. Thus 12 is a multiple of 6, and of 4. 

• RBA>toN«~l. This is selt-evident. 

2. Since 100 is divisible by 4, any number of liundreds is divisible by 4. Bat any nmii* 
bar may be considered as a certain number of hundreds + the number expressed by the 
figures in its units* and tens' places. Therefore if these last be divisible by 4, the eatirs 
number must be divisible by 4. Thus, 1728=1700+28 ; 736=700-^36. 

8. The reason of this is similar to that of the preceding^ only say 1000 inttead of 
100, and 8 instead of 4. 

4. This is obvious. 

6. Go over th^ Multiplication Table by 5. 

Q. Svery number is equal to two other numbers, one of which is a multiple of 9 and 
the other the sum of its .dibits; thus, 324=3 X 100 4*2 xl0-t>4, and since 103941. 
100=99+1 &c., we have, 324=3(99+l)+2(9+l)+4=297+18+8+2+4»816 (a muUiple 
0fi?J4 9 (the sum of the digits). 
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When a number is a multiple of two or more others, as 
12 of 6, 4, and 3, it is called their Common Multiple, The 
numbers 6, 4, and 3, have also 24, 36, 48, &c., common 
multiples. A prime number is one which is divisible onlj 
bj itself and unitj, as 7, 11, 13, &c. 

71. To find the Least Common Multiple of numbers, 

BuLE. — 1^ Place the numbers in a line ; strike put those 
which are measures of any of the others, then divide bj a 
measure or divisor which will divide as many as possible 
of the given numbers. 

2^ Set down the quotients and undivided numbers. 

3^ Proceed in the same manner with the quotients and 
undivided numbers, until no number can be found to mea- 
sure any two of them. 

4^. Multiply together the undivided numbers and the di- 
visors used : the product will be the least common multiple. 

When numbers are all prime to one another, their pro- 
duct is their least common multiple.* 

Ex. 1. Find the least common multiple of 6, 12, 9, 18, 24, and 30. 

Ib this example 6 is a measure ^v ^ ^» ^ ^^ 2 . ^^ 

of 18, 12 of 24, and 9 of 18, con- ^ ^^ 3x4x5x 6 = 

•eqnently they are struck out ^^^ ^^ ^^^^ ^^^^^ ^^^^^^ 

Now, 6 will measure the three 

numhers 18, 24, and 30, hence we divide by 6, and write the quotients 
3, 4, and 5, no two of which can be divided by any number. Then we 
multiply 3, 4, 5, and the divisor 6 together for the l. c. m. 

Ex. 2. Find the l. c. m. of 24, 10, 33, 22, 30, 18, and 45. 

In this example we strike out g^ 24 liS^ 33 22 30 18 45 

10 because it is a factor of 30 : 2)~s Vi 2^ 10 — 6~r5 

we divide by the common factor 4 x 11 x^ ^ 15x 2x3 = 

3, then strike out 1 1 because it is ^^^^ ^^^ 1^^^ ^^^^^^ ^^^.^^^ 

a factor of 22. Having divided 

hy 2, the second common factor, we strike out 5 and 3 because they 
are factors of 15. Lastly, we multiply 4, 11, 15 (no two of which have 
a eommon factor), and the divisors used, 3 and 2, and their product 
8960 is the L. c. M. 

* Th« dirlsors used muit he prime to the nmnbers which they do not measure, fpr if 
not, the result obtained will not be the l. o. m. For instance, if one of the numbers 
were IS, we could not use 9 as a diiisor, since 12=3x4, and 9=3x3, the factor 3 is 
oommoQ to both, and would enter twice into the final product^ and CQCi««<\,wetvU^ «sm!M 
it to be three tunes the l. cm. 
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Rbason. — ^Thifl process is merely using one of the factors common to 
fereral numbers instead of all the &ctors the same as itself : therefore, 
as only jnime and common factors are used, the product is the letut pos^ 
Mjhie ; and since no footers have been omitted^ the product most be a 
minUipU of oRihQ numbers. 

72. To reduce fractions to equivalent ones having a Com* 
mon Denominator. 

BuLB.-^Find the least common multiple of all the deno- 
minatorsy which will be the required common denominator ; 
then proceed as in 69> 

This is merely an extension of M^ and we proceed on the 
same principle. 

Reason. — We have seen that all the denominators must measure 
that denominator to which they can be reduced : hence the reason of 
the rule. 

Ex. 1. Reduce ^ and } to equiyalent fhustions having the same deno- 
minator. 

Here, i^% and |»} ; therefore | and } Am, 

In this operation we multiply the terms of each fraction by the sanu 
number ; therefore we do not alter the value of any of the Actions 
used. The multiplier for the terms of any fraction will always be the 
quotient obtained by dividing the least common multiple by the deno- 
minator of that fraction. In the fractions ^ and )» ^ is the least 
common multiple of 2 and 3 ; then 6-f-2»3, the multiplier for ^ ; and 

6 + S - 2, the multiplier for i. Then iii| « |, and 111 = f , as before. 

'^ ■ 2x3 3x2 

Ex. 2. Reduce j^, ^, t* tl» n> ^ others having a common deno- 
minator. 

We write the denominators in a 
line, and find their least common mul- i_7o 
tiple 144, which is the denominator of |~ W 2)L_LAi?_i? 
their equivalent fractions. We find 1=^ ^ ^ 

the multipliers thus: — 144 -7-2, the tl'^n^ 
denominator of the first, » 72, the T9~n 
numerator of the equivalent to ^; 

again, 144^4 »36. For the third, we , ^*'*'' 2x8x9 = 144, the 
say 144-r8-18, and 18 x 6-90, the '^^ ^^""*^ multiple. 
nwnerator of the equivalent to | ; and 
soon. 



*!<.'N'>».V 
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Beduce the following to their equivalents having the 
same denominator : * — 

XV. . ' 

«4. h h h h 27. {,*,»,*. 

S5. l^,^ |. 28. f f»H>» 

73> To express one quantity as the fraction of another qf 
the same kind. 

Rule. — 1^ Write the former as numerator, the latter at 
denominator. 

2**. If thej are of different denominations, they must b^ 
reduced to the same denomination, and for simplificatioo 
the fraction reduced to its lowest terms. 

Ex. 1. What fraction of 18«. is 6«. ? Here A<-i Am. 
Ex. S. What ftaotion of 2«. is 2^. 7 

28. 24d. 96/ " 
Redaoe to the fraetion of a powid : — 

29. Vs. 6d. ; Us. 9d. ; Is. lOjc/. 

30. 2j; 9d. ; Is, 7^. ; 98. 3d. 

Uedoce to the fraction of a shilling : — 

' 31. 9d, 7^, 4^. 
Beduce to the fhiction of a cwt : — 

32. 2 qrs. 14 lbs. ; 3 qrs. 14 lbs. ; 1 qr. 7 Ihs. 

Rednee to the fraction of an acre : — 

83. 2 r. 20 p. ; 3 r. 10 p. ; 1 r. 30 p. ; 3 r. 25 p. 

34. Express 28. 0}dl as a fraction of As. 9\d. 

85. Express £2 6«. %d. as a fraction of £3 IZs. 4d. 

86. What fraction of £27 178. 1^ is £23 1 Is. 4}d ? 
37. Find the l. o. m. of -^, 2^, 5, 6|, and ^j. 

• It is necessary that ve should be able to bring fractions to the tame denomination 
or kind without altering their value ; for fractions, like any other quantities, can 
neither be added nor labtracted when they are of different kinds. Making them 
hare a common denominator is reducing them to others rgtio/ <» «a/t«e, but all of the 
tame kiod. By looking at f and^we cannot say which is the greater, but since }« 
ff , and ji« 77* we see at OQoe that ^is the greater. 
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Additiok. 

Case I. 

74. JVhen the fractions have a common denominator. 

BuLE. — Add the numerators together and under their 
sum write the common denominator. 

Ex. 1. Add } and |. Here we sa^ 2 + 3 =5, and write 4 the common 
denominator under it ; | = Ij Ans, 

Reason. — Since ^,^9d., and one 

}». = 6rf., we have } + |«9rf. + 6d, 

-15<f. = li«. Or, because i«i I I I i I i I «!-li 

+ i + i, and |=i + i ; we have } 

+ l=i + i + i+i + i==S=li> compare this with the illustration. The 
fractions to be added should always be written as in 76, Ex, 2. 

XVI. 
Add the following :;— 

Case IL 

75. When the fractions to be added have not a common 
denominator, 

KuLE — 1^ Reduce them to others equal in value, and 
having a common denominator. 
2^» Add these others as in Case L 

Customs and Excise, 

Ek. 1. Add f. f, f, together. 

As we cannot add 4ths to Sths, nor 
to 6ths, we must find a common deno- \ 8 x 3=24 com* f=|f 
minatoTt 24, and reduce the fractions mon denominator f^Jf 
into equivalent ones having a com- I'^M 

men denominator, namely to 24ths. if«2A 

Adding these v^e get §1 = 2^ Ans. 
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Various DeparimemtB, 

Ex. i. Add together f , f, |, ^. 

The explanation is similar to that 
giTen in Ex. 1, and the work viU he 
as the annexed. 

]| )^ 5 X 12=60 eommom 



40-l-45-l>48-l-aft 




60 




14 






5 


-H 


Am. 



In actual practice the denominators of the equivalent 
fractions are not usually written. 

Varumg Departniati*, 
S. Add together i ^, t5> i^ 

Post Office. 

4. Add the following f, }, and {^ 

Excise. 

5. Add I, |, and | together. 

6. ,» { and } together. 

War Office. 

7. Add together ^, i, and }J* 

Customs and ExeisSm 

8. Add |, f , and | together. 

9. „ i, I, i and } together. 

AudU Qffie§, 

10. Add ] and f together. 

Inland Revenue, 

11. Add together ^ f, and }. 

76. To add mixed numbers. 

RuL£. — Add the fractional parts by the rules given 
above, set down the fraction of the sum, if any, and canj 
the whole number^ if any, to the sum of the whole numbers. 



{ 
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India Board. 

Ex. 3. Add together 7}, A, ^, and 2|. 

In tbis example the fractions yvw ^^ 2^ g 'H^ A + if + 2J 

^hen added make 1^ ; we set =0+ ^^ + 27 + 60-1-98 

down the fhiction ^ and carry 2x1^ 9x7 = 1 26 126 

the 1 to the whole nmnbers, and coinmon denominator, a 9 + ^ s 1 0} JJ. Ahm. 

find the answer 10^. 

Avdit Office. 

15. Add it 4|, and f together. 

Customs. 

13. Add together If, |, ^, and 2^ 

Various Departments, 

14. Add together f, f, l§, 21. 

**• i» f» 5» ^5, 1^. 

16. n f»?,A, and^of 71. 
17 „ 8J. 6f, 1^, f. 

Science and Art, Prisons, Post Office^ ffc» 

18. Add together 6|, |, ^, and 2^. 

19. Add together 7J, |, 3f, l^ 

Admiralty, 

20. Add together f, |, JJ, S^fe. 

Various Examinations, 

21. Add together f, 2|, 21. ^. 

22. „ 3^2, 3|. 

Constabulary. 

23. Add together 9 J, If, 1ft, and J|. 



24. £16 13 10^ 


26. 


£76 16 1(^ 


17 19 Hi 




77 19 7i 


69 13 9^ 




56 3 4| 


16 14 lOf 




19 17 llf 


1» 9 7^ 




27 8 7J 
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SUBTRACTIOK. 

Case I. 

77. When the fractions have a common denominator. 

Rule. — Take the numerator of the less fraction from the 
numerator of the greater, and under the remainder write the 
common denominator. 

Ex. 1. From § take |. 

Take 1 from 5 and 4 remain, under which we write 6 $ | 
then |»3 Ana. I 

Reason. — |«.a2<f., |=10<f. ; hence |—}»10(iL—2<i»8</.B^B} 
as before. 

xvu. 

1. From I take f ; alsofl-^; J- f. 

9 1» 11. 8 _ 5 . ia_ T 

*• »> T5 »> Ti> » TO 1B> 18 W 

Case II. 

78. When the fractions have not a common denominator. 

Rule. — Bring the fractions to equivalent ones haying a 
common denominator, then proceed as in Case L 

Commissariat 

Ex. 2. Subtract ^ from |. 

In this question we find 24 the commpn denominator, i*"f} 
and the given fractions are (72) equiyalent to j} and J§ . is'^'n 
then 21— 10»ll, under which we write the common de- ii ^itu, 

nominator. Or, since } of a shilling»1|</., |slO|</. » 
and since ^ «. » Id., ^ = 5(f. then lO^d. ~ 5d » 5\d. «)}«. as before. 

Inland Revenue. 
3. Subtract ^ from -^ 

Customs, 
i. Sabtract } from ^ 
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79- To subtract mixed numbers. 

Rule. — 1^ Subtract just as in pence and farthings. 

2^. Take care to borrow one when the fraction of the 
smaller number is greater than the other fraction : this 1 
alwajs must be considered as divided into the number of 
units expressed \>j the common denominator. 

Propo9ed where Fractions are to be known, 

Ex. 3. Sabtraet 5^ from 8J. 

As we cannot take ^ from ^ we borrow 1 From 8| « 8^ 
from the 8 and call it ^ its eqniralent. We Take 6^^=5p 
then say ^ from lS=ig + ^ and ^gj remain «|. 2^«2|^n« 

We proceed in a similar manner in every 

example having a fraction in the subtrahend greater than that in the 
minoend. If there be no fraction in the minnend we subtract the 
numerator of the fraction in subtrahend from the common deno- 
minator. 

Variovs DeparimenU, 

5. Subtract 5f from 7{. 

6. Subtract llj^ from 16jt* 

Customs, 

7. SubtriEust | from 1^. 

Excise, 

8. Subtract 4j from 6^. 

India Board. 

9. Subtract 5^ from 7}. 

Post Office, Prisons, ffe. 
la Subtract 1|^ from 4f. 

Various Departments. 

11. Subtract 8f from 18$. 

12. Subtract 6^ from 9}. 

Admiralty, 

^3. Subtract 19} from 39}. 
14. Subtract 1} from 5}. 
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• 

CoMtabulary. 

15. Subtract 7^ ftom ll£. 

Surveyorahip of Tax€9m 

16. Subtract 3| from 5^. 

17. Subtract 6^ from 27)^. 

Multiplication. 

80. To muiiqffyfrctciions. 

EuLE. — ^Multiply the numerators together for the nume- 
rator of the product, and the denominators for its denomi- 
nator. 

Cuitoma, 
Ex. 1. Multiply } by {. 

Compound fractions are reduced to Simple fractions in 
the same manner. 

Thu8iof|*|x|-i§=f J andjof j=ixHA-f. 

The operation may be contracted by dividing any numerator and any 
denominator by common factors. Thus ^ x ^—^ x i^i* found by 
dividing the numerator of the first and the denominator of the second 
by 15, and denominator of first and numerator of second by 8. 

This rule includes the multiplication of whole numbers, for 2 x 3 ai 
I X fa I s 6. It also includes the multiplication of a whole number by 
a fraction, or a fraction by a whole number ; in eitl.cr case, we write the 
whole number in a fractional form and multiply. Thus, |x3si|x|» 
\f:=2|=2(, andSxfsf xf, asbefore «2f 

It follows from the method of contraction explaMed above that 
when the whole number by which we are to multiply is a measure 
of the denominator of the fraction, we have merely to divide that 
denominator by the whole number for the product ; thus, 

81. In the same manner the value of a fraction of any 



88 THE CIVIL SERVICE ABFTHHETia 

qaantitj can be found, by considering that quantity as 
numerator of a fraction, and then multipljing the quantity 
by the numerator of the given fraction, and dividing the 
product by its denominator. 

Thus, to find | of £3 ; we say £| x f-£^/»£2 8«. 

By first principUs, f of £3 ; here J of £3»£d+5«12«.: therefore 

Reason. — Take the example ( x f . Now, ixd»^ + ^ + ^=| by 
addition ; but we ba^e seen that f is s^ of 3 ; therefore we hare mnl- 
tiplied by ji quantity four times too great, and hence our product f is 
four times too great Now, | is the quotient of 3 by 2; this quotient we 
still require to divide by 4 ; but any number divided by 2 and then by 
4, is the same as if divided by 8; therefore | is the answer, which is 
a verification of the rule. 

Mixed numbers should be reduced to improper fractions^ 
and whole numbers written in fractional forms, before mul- 
tiplying. 

xvm. 

Inland Revenue. 

1. Multiply ^ by ^. 

Customs and Excise, 

2. Multiply f by |. 

Commissariat, 
8. Multiply! of ^ by f 

Post Office^ Science and Art, Prisons^ 4^. 

4. Multiply 2} by 6|f. 

Customs and Excise, 

5. Multiply i off by f 

6. „ fof9by}. 

Expectants ofExcm* 

7. Multiply ? by g. 

Indut Boards 

8. Multiply 22^ by 4|. 
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Admiral^ 
9. Multiply 161| by 2f. 

Constahtilary, 

10. Multiply 10^ by 8f 

Surveyor of Taxei> 

11. Multiply 18} by 5^. 

12. „ 13? by 19^. 

Various DqxtrtmeiUa, 

13. Multiply 9f by 3^. 

14. „ lOf by 3«. 

15. „ llfbySf 

16. „ ll|by7|. 

17. „ 42fbyJ?. 

18. „ 9J by 6f. 

19. What is the value of ^ of a guinea ? 

20. Find the value of | of £l +f of £2 10«. 2d. +2j of 16c 

21. Add together ^ of a pound, 3^ of a shilling, and ^ of 

a penny. 

22. Multiply 19| by 3^. 

Division. 

82. To divide one fraction by another. 
Rule. — ^Invert the divisor and multiply. 

Anus, j-rg-gX 3=5 s-lg. ^-r5=^Xy = ggaif5. 

Mixed numbers must be reduced to improper fractions 
and compound fractions to simple ones, before applying the 
rule. A Complex fraction is a short mode of expressing the 
division of one fractional quantity by another, a fractional 
quantity by a whole number, or a whole number by a frac- 
tional quantity. Complex fractions are reduced to Simple 
ones by this rule. 

Thai,U|+j=ix|»l|=f. 

9 
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Ex. 2. Divide ^ by 3. 

Here *+3=^-i-f =A X i« jjj=* Am. 

From the aboye examples the following Bdles will be 
easily derived. 

83> To divide a fraction by a whole numher or the con- 
trary. 

Rule. — ^Either multiply its denominator or divide its 
numerator bj that number. 

84. To divide any quantity by a fraction* 
BuLS. — Multiply the quantity bj the denominator of the 
fraction, and divide the product bj the numerator. 

« ^-.,. o. ..3«.6dL, 17*. erf. 

For, 84-t=f xf=Y=3f ; also, 3«. 6d:^f= — r- xi= — r — ^ 



Reason. — It is evident that fractions having a common denominator 
may be divided like any other qnantities, by omitting the denominators, 
and dividing the numerators only. Thus, |-rf »^'^^«=10•^9— 'jP^ 
\\ ; bat \p »} X |, which is the rule.* 

XIX. 

Find the quotient of: — 

1. f^|. andofi-f-J. 3. 16}-!-9,andof Jl-s-j. 

2. 1|-T.2|, andof 10-*^. 

« 

* If we diTlde } by 3 { the fraction } implies the quotient of 2 by 8, which Quotient 
is still to be divided by 3 ; but dividing twice by 3 is the same as dividing by 9 ; hence 
}-r 3 B {: Now if the divisor be | instead of 3, it is evident that we have divided by a 
quantity 5 times too great ; consequently, the quotient is 5 times too small ; hence we 
must multiply { by 5, cs ^^ ; then §-7-|=ix|=^, which is the rule. 

When one proper fraction is divided by another, the quotient is greater than the divi- 
dend. Division, lilce Multiplication of Fractions, implies muUiplicationhj one number, 
anddilvAlcm by another ; and in proper fractions the multiplier is greater than the divisor. 

In dividing a mixed ni^nber by a whole number, proceed as in the • 8)67f 

annexed <sxampl& After the whole numlier, 8, Is found, the re- 

mainder is 3f ; then, mentally ^ My, 3f =^, write 15 for numerator, ^53 ■^'*'* 

and say, 8x4ss32, denominator. 

We should be prepared to avail ourselves of such examples as 94|-r7=B3^ Hwe, 
Ml contains 7, 3 times, with 3| remainder ; then, since 3|=:| of 7, we can write | ^ 
once. Again, 68H-10s6} ; as the remainder, 2|, is i of 10, we write 4 at once. 
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When the divisor is a fraction, the quotient will express 
what part or parts the dividend i99ofthe divisor? 

Find the quotient of: 

4. £7 Us, 6dL-f)|w 6. 16owt8. 2qr8. 14lb8.-»-f 

5. £16 13«. 4</.+|. 7. 4 acrs. 2 rds. 15 plf.-rf. 

Reduce to simple fractions : — 



f 3J i ' 7 



85. 7b reduce a fraction of one quantity to the fraction 
of another of the same kind, 

BuLE. — m from a lower denomination to a higher, divide : 
if from a higher to a lower, multiply the fraction bj as 
manj of the lower as make one of the higher denomination. 

Ex. 1. Redace {</. to the fraction of a shilling. 

Here, |-»-12, the number of pence in a shilling, Bj^«»j^ Am, 
Ex. 2. Reduce | of a crown to a fraction of a shilling. 

Here, } x 5 = V°=3j«. Ans, 

10. Reduce £| to the fraction of £2 10«. 

1 1. Reduce f «. to the fraction ot lOd. 

12. Bring f lb. to the fraction of 2 qrs. 

Commissariat 

13. Divide $ by f. 

Customs, 

14. Diyide | by f . 

Expectants of Excise, 

15. Divide f by ^. 

16. M Abyf 

la „ A hy 4^. 

Admiralty, 
19. Divide 16^ by 7*. 
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Swrmjfor qf Taxtg, 
20. DiYide 4i by 7^ 
«!• n 7|by4A. 

Vmrimm D^forimmtg. 

22. Dtride 8^ ^7 4- 
>»• .. 4 by e^. 
a*. » 7fby4fr 
25. ^ 18f by 6jw 
«6. - 5} by 3|. 

27. Whit fraction of hilf-a-erown is { of 6«. 8d 

28. Reduce £7 9«. 6d, to the fraction of £13 4t. 6dL 

29. Reduce 6 acres 1 rood and 4pole8 to the fraction of 2| Toodft, 
Sa ^YHiat fraction of a pound is 9m, lOd, ? 

Ctutoms, Post Office, (fe. 

< 31. Add } of a ponnd to f of a shilling. 
32. From | of a yard take | of an inch. * 



DECIMALS- 

86. We now come to consider another class of fractions, 
called Decimal Fractions, or more briefly Decimals. Ajij 
fraction whose denominator is 10 or anj power of 10, or, 
more simply, which has 1 followed by any number of cyphers 
for its denominator, is called a decimal fraction. 

The denominators of decimals are generally suppressed i 
hence it becomes necessary to have a method of distinguish- 
ing their numerators from whole numbers. If we omit the 
denominator of -^ it becomes 7 ; to prevent this 7 from 
being read 7 units, we place a point before it ; thus, *7. 

87- A more extended NumeraHon Table must now be 
given, but almost identical with that of whole numbers (9.) 

Thousands. UNirs. Thousandths. Millionths. 
000 000*000 000 

••• «• • .•• f* • • t»t »• • 
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This Table, like that just referred to, has an indefinite 
Dumber of periods; each period has three places — unitSy tens, , 
hundreds. Therefore decimals may be written and read like 
whole numbers. This Numeration Table also increases 
towards the left. In fact it is merely a continuation of the 
former table to the right ; and, like it, increases in a tenfold 
ratio to the left. In the above table, the period immediately 
to the left of the units^ period is the thousands*, and that 
immediately to the right the thousandths^; because every 1 
in this period is the one-thousandth part of a unit ; just as 1 
unit is the one-thousandth part of 1000, and 1000 the one- 
thousandth part of a million. In the same manner 12 in 
this period are twelve-thousandths, and so on. The next 
period to the right is called the millionths* period ; we may 
continue to form periods to the right as far as we please. 

If it is required to write 165 thousandths, we must place 
it in its proper period ; for this purpose prefix the point ; 
thus, '165, read, one hundred and sixty-five thousandths. 
To set down 3 thousandths, prefix 00, to have 3, that is, 3 
units of thousandths in its proper place ; thus, *003. We 
read 3*63, three units and six hundred and thirty thou- 
sandths, or sixty-three hundredths. 

88. If the point be removed one place to the right, the 
number will be increased tenfold. For 6 = ten times *6, 
and *6 = ten times *06. This is evident from the nature of 
notation. On the contrary, if the point be removed one 
place to the left, the number will be divided by 10 ; if two 
places, by 100; and so on. When the point is removed 
one place to the right the units become tens, &c. 

Any number of cyphers to the right of a decimal has no 
effect, as they do not alter the position of the point. Thus^ 
•6 = *60 ss '600. But a cypher placed between the point 
and a decimal diminishes the decimal tenfold ; for '6 =s ten 
times *06 : two cyphers, placed in this position, decrease 
the decimal one hundred-fold : for *6=one hundred times 
•006, since A = t^x 100. 
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With a Hide practice the learner will be able to write 
decimals with the same facililj as whole numbers. 

Write down in figures :— 

1. Ninety-five thonsandths. 

2. Thirty-nine thonsandtlis. 

3. Twelve units and sixty-eight thonsandths. 

4. Six hundred and nine thousandths. 

5. Fifty units and sixty thousandths. 

6. Twenty-nine units and nine thousandths. 

7. Forty-seven units and four hundred thousandths. 

8. Sixty-nine units six hundred and seven thousandths and sixty-four 
miUionths. 

9. One hundred and twenty units fourteen thousandths and nineteen 
millionths. 

10. Fifty-five units six hundred and fp^ty-nine thousandths and four 
hundred millionths. 

11. Sixty units sixty thousandths and sixty millionths. 

12. Seventeen units seventeen thousandths and seventeen millionths. 



Additiok. 

m 

89. Rule. — 1^. Set down the addends with their points 
in the same vertical line. 

2\ Then add as in Simple Addition, and place the point 
of the sum under the other points. 

Reason. — It has been shown that the notation of decimals is exactly 
the same as that of whole numbers ; therefore we may say, 'Add and 
Subtract as in whole Numbers* 

Various Departments, 

Ex. 1. Add together 3*406, '0212, 47-9 and -6. 

This is added just as an example in whole num- 3*406 
bv rs ; care should be taken in writing the decimal '0212 

points directly under each other. .^ 

TvW%Am. 
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XXL 

Varmu Departments. 

1. Add together 52-38, 367*4, *172, and 6-0053. 

2, „ 672*5, 4*923, 80, and -076. 

Customs. 

8. Add together 2*8146, *0938, 8, -875, 81*2788, 4*0087. 

4. „ 1-3046, 15-031, *0082, and 3*29. 

Various Departments. 

5. Add 74*36, 5*473, *9872, 340*03, and 5984. 

6. Add 72-5^ 2*1574, 371*4, and 2*75. 

India Board. 

7. Add together 42*79, -2105, *047, and 140. 

Various Departments. 

8. Add together 27*03, 452-0091. -37, 1-873592, and 83. 

701046, 701, *6, -16, and 7*304. 
501 1306, *96, 6*401302, and 72. 
35*2176, 201*00541, 3*1482, -054, 216*945, 7543*4. 

Science and Art, Prisons, jfc 

12. Add together 62*7, 2*30073, 450*923. 

Constabularif, 

13. Add together *81S, 420*91, *0093, 7*043, 1256a 

Subtraction. 

90> Bulk. — Write the numbers as two addends are 
written : subtract as in whole numbers : and place the point 
in the remainder under the other points. 

Various Departments. 

Ex. 1. Subtract 19*7564 from 26. 

In this example ire may suppose cyphers annexed 

to the minuend, as such cyphers hare no effect (38) 26*0000 

• 19*7564 

on its Talue. In sobtracting we begin just as in ___. 

whole numbers and place the point iq its proper 8*2486 Ang, 

pUee as directed by the rule 



9. 


i» 


10. 


'»! 


11. 


»> 
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/v /k a 1> 
India Board, 

1. Subtract 42*946 from 161*06. 

Expectants of Excise, 

2. From 10154271* take 9178965*8742. 

S. From 991742865010101 take 881745522*201002. 

Inland Revenue, 

4. Subtract 17*2463 from 29. 

5. „ 337-55 from 350*111. 

ConstabuUury, 

6. From 506*222 take 59*87. 

Science and Art, War Department^ Prisons, 

7. Subtract 5*74 from 121*0239. 

Admiralty Dockyards, 

8. Subtract 3*901 from 601. 

Various Departments, 

9. From 3017*215 take 5*7124. 

10. Subtract 83*450392 from 1210*3. 

11. Subtract 901*53629 from 30640*48. 

12. Add togetber 5*3, *00015, 643*8797, 62*09, 1085 $ and subtract 
109*000365 from the result. 

13. Subtract 286*932 from 27000086. 



Multiplication. 

91> BuLE. — 1®. Multiply as in whole numbers disregard- 
ing the points. 

2^. Point off so many places of decimals in the product as 
are in both multiplicand and multiplier, prefixing cyphers 
if necessary. 

Ex.1. 7*64x8*9. 

In this example there are two places of decimals 7*64 
in multiplicand and one in multiplier ; therefore the ^'^ 

product must have three places of decimals. ~~6876 

6112 



^1'^^^^Todvici 



DECIMAXS. 9* 

2. Multiply 476 by '0137. 

his example after multiplying \re prefix 00 to *476 

up 7 places of decimals, the number in both '0137 
•licand and multiplier. 3332 

1428 
476 



*0065212 product 

ksoN — The nature of this rule, as well as its reason, will be best 
stood from the following explanation. 

re have to multiply 7*9 by 6, that is, to add 7*9, 6 times, we say 
B^5'4 : this can be shown by Addition, Set down *4, and carry 5 ; 
dire 7*9 x6»47*4, and has only one decimal place. Now, if we 
the multiplier ten times less, we have 7*9 x *6, which must give a 
It ten times less than 47*4, that is 4*74 having two places of 
als. Also, 7'9x*06 = '474; and 7*9 x •006= '0474, having four 
il places, which establishes the rule. 

XXTTT. 

Customs and Excise, 

1. Multiply 75-6 by 6*75. 

2. „ 19-378 by 1938. 

8. „ 33-21 by 4-41. 

4. „ 5-874 by 58-139. 

5. „ 1-021 by -0037. 

Post Office, Police Courts, ffc 

6. Multiply 3-46 by '489. 

7. „ 79-004 by -00473. 

India Board, 
B, Multiply 65*43 by "OOSre. 

Admiralty Dockyards, 

9. Multiply 6-4073 by -42. 

Constabulary Office, 

10, Multiply 757-04 by 15-8. 

Various DepartmmU^ 

11. Multiply 9-436 by 67-49. 
IS. „ 4-81 by -0074. 
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13. Multiply 305 hy -25 and -32 by 181 



14. 


»> 


1-342 by -2057. 


15. 


>f 


5412-384 by 1*0023. 


16. 


i> 


•1356 by -1458. 


17. 


»» 


50103 by 6-503. 


18. 


n 


80 46 by -00392. 

Division. 



92. Bulb. — L— 1^ If the dividend and divisor do not 
contain an equal number of decimal places, make the num- 
ber of places equal bj annexing cyphers. 

2^. Then disregarding the points, divide as in whole 
numbers ; the quotient thus obtained will be a whole num- 
ber ; after which the point is placed. 

3°. Any other quotient figures, found bj adding cyphers, 
will be decimals. 

Ex. 1. Divide 478-9875 by 7-5. 

There are four places of decimals in the 7*5000)478*9875 

dividend, we annex 000 to the divisor to have 450000 

an equal number in it Having brought down 289875 

5, the last figure of the dividend* and having 225000 

found its corresponding quotient figure, we » 

write the point, and add cyphers for the re- 648750 

maining figures of the quotient. ow/vuu 

487500 
450000 

375000 
875000 

93. When the dividend contains more places of decimals 
than the divisor. 

Rule. — 1°. Set a mark after an equal number of decimal 
places in the dividend. 

2°. Then divide as in 7??//e /., remembering to bring down 
the other figures of the dividend in the process. 
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Ex. 2. 478-9875-r7'5. 

This is the same example as given under 7*5)478*9,876 
Rule L Compare the two methods and the ^^ 

snperiority of this on« when applicable will "Til v*^*®** •^** 

l«e evident 295 



648 
600 

487 
450 

875 
875 



XXIV. 

Cfu^onuand 



1. Divide 8*24 by -25. 

2. „ 2*5 by *32. 

3. „ 9065 by •049. 

Science and Art, War Department^ ft. 

4. Divide 807*8 by 28*8 to 3 places of decimals. 

5. ,9 8*747 by 418*4 to 8 places of decimals. 

^ Post Office and Excise, jv. 

6. Divide 476*532 tons by 60 and bring it to its proper valoe.'^ 

7. „ £880*7643 by 5*48 and bring it to its proper valuer 

India, 

8. Divide 154*28 by -0064. 

AdnUraJfy^ 

9. Divide 240*13 by 78^ to 3 places of decimals. 
la n *0045 by *03. 

Staveyor of Taxes, 

11. Divide 327*6 by 4*89 to 8 places of decimals. 

12. „ 55*8 by '08125 to 3 places of decimals. 

13. „ 6-046 by 62-6. 



« The learoer should omit Not. 6, 7, 13. 15, 17. ^ '*« 32, 83, 84« 37,^ aod 48 unfe& 
• bai read CircuUtora . 
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VariouM Departmenti, 

14. Divide 274*6 by 3 '672 to 3 places of decimato. 

15. M 89*2 by *0074 to 3 places of decimalsL 

16. „ 16 by '0004. 

17. „ 21546*872 by -054. 

18. n 34*952 by 53*07 giving the first 4 figures of tlie quotient 

19. „ *1 by *001 and the quotient by 2. 

20. „ 721-42 by 21*9 to 4 places of deomab. 

21. „ •169 by 13, by 130, and by -0013. 

22. „ 91'6by 8931*61 to 4 places of decimals. 

23. „ 43*2 by '0351 to 3 places of decimals. 

94. To reduce a decimal to its equivalent vulgar frac- 
tion. 

Rule. — Omit the point, and write the figures of the deci- 
mal as numerator, and 1 with as many cyphers as there are 
decimal places for denominator. 

Thus, •755-^-J§§; also, -S-ft^t; ^^ •Oa5-T§fc=5fe=& 

This is merely supplying the denominator which is sup- 
pressed in every decimaL 

Variova Departments, 

24. Express *0125 as a vulgar fhuition in its lowest terms. 

25. Express *00175 as a vulgar fraction in its lowest terms. 

26. Reduce 2*0445 and *000625 to vulgar fractions. 

27. Reduce 23*038125 and *0006875 to vulgar fractions. 

95. To reduce a vulgar fraction to a decimal. 

Bulb. — Divide the numerator by the denominator accord- 
ing to the rule for the division of decimals. The quotient 
will be the required decimaL 

Thus, J-34-4«*75; and f« 34-8- *376. 

Reason. — We require to bring J to a decimal— one whose deno* 
minator is 10, or some power of 10 ; a method of doing which was 
given (66). By the rule referred to, we find, as 4 measures 100, the 
multiplier is 25, for any fraction whose denominator is 4 ; therefore 

f ^ if ^IT%^'^^> ^^^ ^^^^ ^^^^^ ^ ^'^'^'^^ above. But multiplying by 
85 u the same as adding 00 and diving by 4 } hence the mle. 
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It follows that a fraction whose denominator is not a 
factor or measure of 10 or some power of 10, cannot be 
reduced to an equivalent decimal exactly. 

Reduce to decimals : — 

90 1 1 T €%t% r 11 IS 

96. To reduce one quantity to the decimal of another of 
the same hind, 

BuLE. — ^ExpMH the former as a fraction of the latter and 
reduce this fraction to a decimal. 

Ex. 1. Reduce I2s. 6}dl to the decimal of a pound ? 

12«. eld, 150]</. 

Here, -|S§-ISi-*628125 Ans. 

£l '240d. 

Beduce to the decimal of a pound : — 

30. 15s. 9}(i; 178. 9d. 

XXIV. 

Various Departments.* 

.81. Reduce 8s. !}(/. to the decimal of a £. 
32. „ . 6| cwts. to the decimal of a ton. 
83. „ § of a crown to the decimal of 2ls. 

34. „ 1*85 of Ss. 4d. to the decimal of a guinea. 

Admiralty. 

35. Reduce 12 cwts. 1 qr. 7 lbs. to the decimal of a ton. 

Various Departments, 

36. Reduce ^ to a decimal. 38. Reduce ^ and ^ to decimals. 

37. H IS ^^ ^ decimaL 39. „ ?& to a decimaL 

97* To reduce any number ofshillingSy pence andfarihings^ 
accurately to the decimal of a poundy at once. 

Rule. — 1^ Conceive a to be annexed to the shillings^ 
and take one-half that number for the first part of the 
decimal. 

* The chapter on ClrcuUtori may be now read. 
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2\ Falling back one place to the right, write the num- 
ber of furthings in the pence and farthings. 

S^. Falling back another place to the right, set down one- 
sixth of the pence and farthings, considering the farthings 
expressed as the decimal of a penny. 

4°. Then add these three lines of figm*es for the decimal 
required.* 

Ex. 1. Reduce ISs, 9}d to the decimal of a pound. 

Here we take one-half of 130«-65 ; then 9id,vM 13«. 9^ 
89/, the next port ; and 9j</l + 6 = 9*7 Sd. + 6 « l-SaS, '^ 
the last part. 39 

1625 



•690625£. Ans. 



Ex. 2. Reduce 19«. 4]<l. to the decimal of a pound. 

Here we take one-half of 190 (a annexed to the I9s. 4|dl 
■hillings) a -95 ; next, we ^ite the niAnber of far- "^ 
things in ^d,^\9 ; and lastly, we write one-sixth 19 
of 4*75 (4jd:)- -07916. 07916 



•96979 l6£.^7if. 

Reduce to the decimal of a pound :— 

s* d, s, fL 

40. 17 6, and 13 7^ 

41. 16 9}, and 19 6 

42. 17 9}, and 7 11^ 

43. 10 10^, and 4 4^ 

9Bm To find the value of the decimal of a given quantity. 

Rule. — 1^. Multiply the decimal, as in reduction, by the 
number of units of the next lower denomination which makes 
one of the given denomination. 

* ffince U.8^1^, }s.sk£-05 ; and 2f. ss*l 1 hence the reason of taking half the shiU 
liogi. Adding the is unnecessarj when the number of shillings is even ; for one 
shilling write -0 before dividing by 3. Again, £lB96qA, which wants 40 of being 1000, 
the number of thousandths in a unit (in a £) ; 40 wanted in 960 is ^^^^ that is, 
1 In 24 ; In other words, there will be more thousandths than farthings by 1 In every 
SV>t or I in every M.; hence the reason of adding i of the pence. Conversely, there 
will be lett farthings than thousandths by 1 in 25, for there are 40 lest in 1000, and 
llfe ^ A ^ bence the decimals may be considered fiuthlngi, after njecting 1 in every M» 
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2**. The whole number (if any) thus obtained will be in 
the lower denomination. 

3^ Multiply the decimal part ih the same manner, for 
the next lower denomination, and so on. 

Ex. 1. Find the yalae of *675 of a cwt. 

Here we multiply by 4, and find cwt 

2 a whole number, which is 2 qrs.. '675 

again, we multiply by 28 and find _. 

19*6 lbs., and so on. 2*700 qrs. 

28 

19*600 lbs. 
16 

9*6 oz. 
16 

9*6 drs. 
2 qrs. 19 lbs. 9 oz. 9*6 drs. An», 

Ex. 2. Fmd the valae of '526 cf £l lOs. 

Here, '526 x 30 = 1 5*78«. ; and '78x12 =9*36rf. ; then -36 x 4** 
1*44: therefore IBs. 9^ Ana, 

Find the value of: — 

44. *7689£., -465«. 46. *634 of 6«. Sd, 

45. '976 of a day. 47. *7958 of an acre. 

99. To find the value of any decimal of a 'pound at once. 

Rule. — 1^. Take the first three figures of the decimal ; 
increase the third by 1, if the fourth decimal figure be 
greater than 5. 

2**. Then, take one-fifth of the number expressed by the 
first two figures for shillings. 

3®. Prefix the remainder (if any) to the third, and after 
rejecting one twenty-fifth, consider the result ns farthings. 

Ex. 1. Find the value of *7967£. 

As the fourth figure is 7, we add 1 to the third ; then we have '797 ; 
now, 79 -4- 5 «s 1 5. + 4r. , and 47 — 2 -« 45/ = 11 \d, \Vc subtract 2 because 
17 is nearly 50; hence 15s \\\d. Am, 
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Reason. — Considering the first and second figures as a whole nam- 
ber is the same as multiplyiDg by 100 ; and we divide this by 5. 
Since 100-^5 » 20, multiplying by 100, and dividing by 5, is equivalent 
to multiplying by 20, the number of shillings in a pound. (^See 97 ar^ 
note,') 

Find the value of: — 

48. •6583£., and of •97832^. 

Ciutonu and Excise, 

49. Add the following tnd find the value of it m£,s,d, 

1-521 

•675 

•145 
8^184 



50. Add'togeiher *0204jS., 1*326£., and '003:0., and find the value of 
the sum. 

Admiralty, 

51. Find the value of -75 of a £. 

52. What is the value in money of '25 of a £. ? 

53. VThat is the value in money of '73125 of a :£. ? 

54. What is the value in money of ^025 of a £.? 

Various Departments. 

55. What is the value of -4375 of a shilling? 



CIRCULATING DECIMALS. 

100. One fraction can be reduced to another equal in 
value and having any denominator^ when the denominator 
of the given fraction is 2k factor of that to which it is to be 
reduced (66.) Now, as the denominator of every decimal is 
10 or some power of 10, we cannot reduce those vulgar 
fractions to equivalent decimals which have denominators 
that are not factors of 10, or some power of 10. In the re- 
duction of such fractions to decimals, the division does not 
terminate, and the same figures will be repeated over again, 
conimus}\y. If we try to reduce | to a decimal, it becomes 
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I = •6666 &c. ; also, f = -0555 &c. Decimals of this kind, 
in which the same figures are continually repeated, are 
called Repeating, Recurring, or Circulating decimals. The 
part repeated is called the Period or Repetend, and is termed 
a Simple Repetend when it consists of one figure ; when it 
consists of more than one figure it is called a Compound 
Repetend, Decimals, arising from vulgar fractions, whose 
denominators give exact quotients, are called Terminate. 
The period of a circulator is marked hj means of dots or 
accents, placed over its first and last figures. When only 
one figure is repeated, one dot is sufficient. Thus, f =: «6, 
and ^=: •!. 

When the period begins immediately after the point, it is 
called a Pure Circulator ; as, ^ = "3. 

A Mixed Circulator has a finite and an infinite, or cir- 
culating part. Thus, ^= -16. The finite part is '1, and 
the recurring part is '6. 

We find by using the nine figures as denominators 
and 1 as numerator, that 2, 4, 5, and 8, give ter- 
minate ; 3, 7, 9, pure circulators; and 6, a mixed 
circulator, as in the annexed equations. 



5 

d 

25 

2 

16 

14285? 

125 

1 



101. Any fraction in its lowest terms whose denominator 
contains only powers of 2 and 5 as factors, can be reduced 
to a terminate decimal. 

Reason. — A fraction brought to its lowest terms can have no factor 
common to both numerator and denominator : therefore it is in conse- 
quence of the addition of cyphers to the numerator, that is, the multi- 
plication by 10 or some pover of 10, that the denominator measures 
the numerator ; in other words, it is the number by which the numera^ 
tor is multiplied that the denominator measures. But 10 contains only 
the factors 2 and 5 ; any power of 10 will only contain powers of 2 and 
5. Therefore the denominator, to measure any power of 10, must be 
made up of 2 and 5, or powers of these factors. If the denominator be 
so made up, the decimal will terminate ; but if the denominator be made 
np of any other factors, as 3, 7, 9, &c., it w\\\ pTO^vx^i^ ^ cvrculboLlw* 
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102. The number of figures in a period must always be 
less than the number of units in the denominator. 

Because different fignres must arise from different remainders, and 
the number of remainders must be less than the divisor or denominator. 
Thus, ^» 142857. When dividing hj 7,yie can only have I, 2, 3, 4, 5, 
6, as remainders. In dividing bjr any number, the greatest remainder 
must be less than the divisor. 

103. To reduce a pure circulator to a vulgar fraction. 
Rule. Write the period for numerator, and so many 

nines as there are figures in it, for denominator. Thus, 
•3 = 1 = i; and-27 = H = A = A-* 

Rbason. — Since |«'3383, &Cm multiply by 10, and we have ten« 
thirds a 3*883, &c.; then, subtracting *333, &c., from 8*333, &c., we 
get 3, which must be equal to nine-thirds, as we took the value of J 
from ten- thirds. Now, since {=3, one-third must equal |, therefore 
'333, &c.t«f. 

XXV. 

Reduce to equivalent vulgar fractions : — 

1. *7, and *d. 2. -45, and -ISS. 

104. To reduce a mixed circulator to a vulgar fraction. 
Rule. — P. From the finite part and period, considered as 

one number, subtract the finite part ; the difference will be 
the numerator. 

2^. For the denominator, write as many nines as there are 
figures in the period, followed by as many cyphers as there 
are figures in the finite part. Thus, -id = 16 — 1 = 15, 
and ^ = ^ = ^.f 

Proof. — |«*l6. 

« |=*U1I, &c. ; fs*2222, &c.; |==*A55 &c. Also. ^:=*010101,&c.; and ||b*I515. 
&c. : therefore any figure diTided by 9 gives that same figure as period, and anj two 
figures divided by 99 will give those two figures as period ; hence the reason of the rule. 

t Take jj^, which is ^'SS ; multiply this mixed circulator bj 10, and we get 2*8, 

which is 'if (103). Now,2f is lOtimes too great, as we multiplied by 10; then dividing by 

2x90 80 2x9 8 
10 we get •fs'^-h («J*^W*n8 l>o* »eparately). By adding, we get "goo"+§oo" "90 "*" 5b 

. . « .« , u »x(io^i) . 8 2xio-a_^a ^^. 

and since 9sI0--l, we have gg — ■*'9o" — 90 — 90 * ••'^*°« numeratoTi, wt Imm 

- jQ — "-go '^U^mf ^Mch if the ml*. 
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Ebason. — Multiply 'li by 10, and we have 1*6 Take 

Again, multiply '16 by 100, and we have .- 16*6 From 

Babtracting the former product from the latter TT* 

we get 90 times *l6»15; therefore *l6=^, 
which !8 the mis. 

Reduce to vulgar fractions : — 

3. '2?, 'SdO. 6. '73 and '88. 

4. '583, -69230?. 6. '18 and -7913. 

7. -4189, -07857142. 8. -819, 05769236. 

9. Multiply -0021 by 48026, and 0297 by 672. 

105. Since (103.) -3=f , it follows that -9 = | = 1. It is 
evident that we cannot reverse this operation and bring 1 
to *99, &c. ; but if we repeat the period we shall find that it 
approaches so near 1, that the difference will be absolutely 

nothing ; for "999 + Trnnr = \ a°d -9999 + rryirnr = 1, 
&c. Therefore when we meet '9 in any decimal we may 
add 1 to the preceding figure, and say, '699, &c.,= •? ; '49 
= '5 ; and '79 = '8. 

When great accuracy is required, circulators should 
be reduced to vulgar fractions ; but, in general, it will be 
sufficient for practical purposes to repeat the period to 
three or four places. 

To add }, |, i, J, and f. 

Here, we bring the circulators to foar decimal places. We find the 

answer by decimals, 1*4499, &c., which may be considered k1 '45; 

and l-45is-l^=l3fe. Or, l-44dd = l*jf§;"-lj}§§-l#i«l^a- 

1&» as before. 

Vulgar Fractions, Decimals. 

' 30 (60) J--5 

20 l»'3333, &e. 

15 |«*25 

12 | = -2 

10 | = -1666, &c. 



15- 1U«15**5 Ans. 1-4499, &c. Ans. 

The following will further illustrate what has been 
said: — 
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I X 1=^*8; now, J=*333, &c., and i = -166, &c. , then -SSSx'ieC^ 
•055278, the product of | and J when reduced to circvJatora of three 
figures; but^ = *05j5, &c.; the two products only coincide in three 
figures. The number of decimal places to he used will depend yery 
much on the nature of the case. If we have three true places in any 
result, it is sufficient in commercial matters. For, since £l = *960/'., 
1/ is greater than t^=*001. If the fourth place were 9, it would 
be much less than a farthing.* 

106> From the preceding observations it is evident that 
the kind of decimal any vulgar fraction will give, can be 
determined from its denominator in its lowest terms ; if a 
mixed circulator, the number of figures in its finite part ; 
and if a finite decimal, the number of decimal places. Any 
pure circulator must have so many figures in its period as 
will be equal to the least number of nines which will be 
measured by its denominator. The denominator must be a 
factor of a certain number of nines, (66.) 

A mixed circulator arises from a denominator made up of 
Vther twos ov fives and some other factors. Thus, 6 is = 3 
X 2 ; here 2 will give infinite part, and 3 an infinite part. 

Again, take ^ ; now 54 ^2x3x3x3; hence any vul- 
gar fraction having 54 as denominator, will give a decimal 
having one figure in its finite part, corresponding to the 
factor 2, and three figures in its period corresponding to 
3x3x3. We find ^ = -2407. This is true irrespective 
of the numerator ; for -^ = '0185, and || = '9814. 

A Finite decimal will have as many decimal places as are 
equal to the greatest number of twos ot fives in the factors 
of its denominator in its lowest terms. If difierent denomi- 
nators be compared with the decimals they produce, the 
reason of this will be evident; and such a comparison will 
aftbrd an excellent exercise for the student. 

* When we have two decimal places in any result, the error by omitting any other 
decimal figures, must be less than -j^, for *009 is less than 01. If we have thrM 
places of decimals, the error must be less than xu^tji for '001 is greater than '0009; 
this is called the Limit of the Error; and since ^yuV^j is less than If., three true 
di.'c}wa^ p^ticps in an^ result will be quite sn£9cient for mercantile calculation;. 
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107. We can frequently dispense with the rule giv^en in 104. The 

circulator^— *i428d7 ; we find that any other numerator with 7 as 
denominator will produce the same figures, but in a different order : 
ihuB, f =a circulator commencing with the figure 4, that is f =*42S57i , 
and 80 on with |-, f, &c. Now the sum of the figures of the above 
period equals 27, a multiple of 9 ; and, indeed, the sum of very many 
of the figures which form periods is either =9 or some multiple of 9. 
In finding a vulgar fraction equal to '35857142, we see at once by 
inspection '857142=^: hence •3685714S='35f, which is obviously = 
•»«l, that is, =^§^, the fraction required. Passing over the circulators 
arising from the denominators 3 and its multiples 6 and 9, we have 
the next number in succession, 11, giving 2 figures in its period, tlie 

sum of which =9 : thus, ■^y==27, and \^= '90. The circulators arising 
from the denominator 13, though a little more complicated than tho^e 
arising from 7} are also easily k> >wq by inspection ; these also circu- 
late on 6 figures, but there are, in regular rotation, two sets of figures 
that form the period. We find -^^ '076923, the sum of the figures 
being— 27, but -^ — '153846, a new set of figures. On examining 
the 12 proper fractions which can have 13 for denominator, wo 
find 6 of them, those with, 1, 3, 4, 9, 10, and 12, as numerators, 
circulating on the first set of figures given above, and the others 
taking the second set for their circulating period. 

We can now easily reduce *75§84615 or '46^69236 to vulgar frac- 
tions; for they are =='75^ and '46^ respectively, which are=-^'\{'j 
^^^ -Yiis — H ^^^ in* Although 17, 19, and many other prime 
numbers, as denominators will only circulate on a number of figures — 
one less than the units in the denominator, yet 37 circulates on .S 

figures : thus -^^ '02 1 ; again, 73 produces a period of 8 figures. 

COMPLEX FRACTIONS. 

108. Few questions give more trouble to learners than 
those which contain Complex Fractions. 

Brackets have the effect of binding two or more quantities 
80 closely as to cause them to be considered collectively, 
and subjecting them to the same laws as if they were 
all expressed in one quantity. For example (4-f-6) x 10= 
10 X 10=100, the 4 and 6 being added before their relation 
to the number 10 is considered. Had no bxacket existed 
we should have 4 -f- 6 x 10 = 4 -f- 60 = 64. 
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As a general rule it may l>e laid down that the signs x 
and 4- bind quantities more closely than signs -f- and— . The 
last two signs, though uniting the quantities, imply distinct 
operations. 

Ex. 1. Sunplify:— f+i-f 

+ HX24. 

A+f + A 

We have here two parts, separated by the 8ign+, which should 
be kept distmet nntil the end of the operation, 

5 2 

l«-f 11 7 ti. iU 11 # 

+ — X - « — X — + _ X - = If + ij = an. 



24 + 32+21 14 3 i^ if U 3 

— « 7 2 

112 



Ex.2. Simplify:— 7i lli-2f 

— + X lOA - 7i 

6J lli+2» 

Here we have three distinct parts, 

15 2 aAr 139 

— — X — + X — — 7i 

2 13 13^ 13 

7 

16 X Jf/ i^ in ^ ,. ^ ^ 

-— X — + --X — X 7i- lA-»- 7-71 

X 13 /^ /zsf it 

- 1* - i- 1^ 
Ex. 3. Simplify :— f + f 



i+y_ 

♦ + *_ 

4 
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In t1u8 example we commence at the end, and we bave^ 

3 21 

2 1 15 (3 1) 15 25 a ^x 63 

- + 4 — -, and h J- + -S.= — h >■ — x — := — 

3 6 4 (7 6) 4 42 ^ X^ 10 



2 6 



5 ( 63) 3 5 10 3 2171 

Again, --r-^l-j.— v + - = -x— + - = Am. 

9 ( 10) 4 9 73 4 2628 

XXV. (a) 
1. Define " Multiplication," and deduce the rule for the multipli- 



cation of fractions. 

Simplify (1 + J) X (2i 



-*'*{'*5i 



2. *' Express twenty and a hundredth, and by it •^ '650727201.'' 

3. What fraction of a sovereign is 4|^ — 10^ + 9^ — -^ of a 
penny? 

4. Add 9143 x 11*66 of £3 15s. 7id. to 7*3 of 38. 4id. + 
-004337671 ; and if a French m^tre is » 39 '371 inches, what decimal 
of onr mile is a kilometer (1000 metres). 

6. Simplify (16} + 17A) + (10* x 3*) + 6* + « - 1* 

6. Simplify (184321 x 4-632 - 826-568763) + 322-906 

( 5^ 7 H) 

7. Simplify ^ 2} + -of ?• + l^W 

( 2 3^ 2i) 

3i-2i 2}-lf 

8. Simplify -•- ISf ; also -■ -•- lA 

iof(i + |) i* + *ofi 



2 

1 + - r 



9. Reduce 



3» I 4 

■11 + — 



2 I 3 

-- L 9+ 



' to a decimaL 



3^ 1-f 

3-6 of 1*3 2|x| 7lx2^ 

10. Simplify + of 

216x306 3183t '432- 171 
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11. Show what kind of vulgar fractions will produce terminate 
decimals, and simplify 

•692307+ -714285 

X '03916 + -§2191780+ •147945206. 

•3571428+ -3461538 

2i-| 9x10 22i 

12. Simplify + A of ; and 6i + I -*- (4^-8-6^) 

2^ + 1 14x3 30 

2i + l-3 -^-^ ^ 

13. Simphfy x h 

A + *+-375 ^-^ tHt 

2i-|of li 

14. Find value of £t (^ + 2J) + x -95 of Ss. 

16s. 8d. 

+ 

•024 

284-321 572 027x6i 
16. Simplify x 16-58^ + -f- \^ 

2 + -6 X -54 -285714 ^ 24ff 

( H) 6f + 6| 
16. Simplify U 0^ 3^ of 6A } -*■ 



H) 9f-5f 



17. Find the difference between 



i-i i-i J-^ i-A 
-__. and — — ^— — 

i+i i+i i+i i+A 

18. Find the value of 

+ — ; and of i + f - ^ + ^. 

add both results and give the fraction the sum is of 93}. 

4- X 2i + ■§•' 

19. Simplify ^ + + -^ ^ M- 

i + 2^ H- f 

4f - 2f 4f + 21 

20. Simplify -*• + 6^+67. 

4f 4. 2| 4f - 2| 
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13^ X 13^ X 13| - 1 

21. Simplify (a) — 

13i X 13i - 1 

5i -^ Hi + 3 
(b) of If of a gaineAi 

6J-hlli-i 
Miscellaneous Exeboises ix Fbaotiohs. 

XXVI 

Customs J Excise, ffc. 

Add the following and bring them to their proper yalaef:— 

£ Tom. 
1. 4785*321 2. 576098 

547-9 88-47 

643198 694-321 

599-97 745-879 
654-099 33-4 

9-9 7-9 

584-498 654-54 
837-87 89-785 

4679-3 547-678 
944-32 99-785 



8. Multiply the following and bring them to their proper valiies :— 
€54-32 by 4-7. 

4. and 5987 cwts. by -99. 

5. From | take f of f . 

Constabulary and Education Offices, 

6. Divide 34j by 5}. 

7. Divide 91*4 by 9020-4 to 4 places of decimals. 

8. What number added to 1^ 3^, 2^ ^, will make the sum 
total 10? 

9. Reduce 3*45 of half-a-guinea to the decimal of half-a-crown. 

10. Reduce 3-285 of 6«. 8i. to the decimal of a guinea. 

11. Divide 39-49 by 13*476 to 4 places of decimals. 

12. Divide ]9f by 4|. 

13. Find the value of 2*625 of a £. 

War Department 

14. Find the greatest common measure of 3042 and 8094 and redooi; 
^] to its lowest terms. 
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The /(Mowing have been proposed in Various DepartmerUa, 

15. Add together f, |, ^ and ^, and divide the result by 7|. 

16. Find the yaloe O) { of f + f of }} of a shilling. 

17. Bednce gjjf to its owest terms. 

18. Add together i+i+^+lf+itr a>^d subtract iho result from 

19. Multiply 31*5839 ^jf *00158. 

20. Reduce :08 9«. 3d to a fraction of £21 12«. 9(2., expressing the 
result in its lowest terms. 

21. Reduce ^of2iof6{-f4)to a simple fraction, and multiply the 
result by Iff. 

22. Add together ys^ ^ pound, f of a guinea, ^ of a shilling, and 
^ of a half-penny. 

23; Reduce ^ to a decimal showing the whole of the circulating 
period. 

24. Reduce *130d to a vulgar fraction in its lowest terms. 

25. Divide 69*814 by *00521 and by 52100. 

26. Reduce } of half-a-crown to the decimal of a ""t 

27. Find the value of *8473 of a cwt 

28. Subtract 423*79283 from 1857*23. 

29. What number added to 3|, 1^, 2^, 1^, will make the sum 
total 12 ? 

80. Add together ^ of a pound, ^ of 6«. 8(/., ^ of a crown, and ^ 
of a penny. 
31. What number multiplied by | will give 15§ as the product? 
82. Add together 3f pounds, 9f shillings, and 2| pence. 

33. Add together '130055, 900, 57*1, 13*34, and '00000397 and sub- 
tract the result from 1314*9. 

34. Multiply 95 376 by -0002. 

35. Express jfHf as a decimal. 

36. Reduce { of half-a-crown to the decimal of a guinea. 

37. Reduce *18l5d to a vulgar fraction in its lowest terms. 

88. Express 7«. 8^. as the decimal of a £. 

89. Find the value of *03234 of a guinea. 
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40. What fraction of 6 mis. 5 f . 7 pis. Il|f in. is -^ of a league ? 

41. Divide 76*57 by '0019, and multiply the quotient by } of 
-0008568. 

42. What fraction of 6 mis. 2 1 7 p. 11 y. 1 ft. 6 in. is -^ of a 
league ? 

4;}. Find value of '525 of £366 6s. 8d. + '02? of £2 18. 7d. 

44. Express 12*57 hrs. + '42 days + '3 wks. as the decimal of 
3654 days. 

45. If If of a sum of money » f. of 5s. lOd., find the sum. 

46. Find value of 12*65 -h 01004 + 1255 + 1004 + 001255 + 
1004. 

47. Add together i of 2s. 6}d. + f of £3 28. 6id. + J of £5 78. 3id., 
and take the result from '461536 of £4 12s. 44d. 

4& Add together 27 of an acre, '54 of a rood, and 7*5626 of a sq. 
yd., giving the result in sq. ft. ... 

49. If 12H cwts. cost £37 A» ^^ *^« P"^® ®* ^ <^^' 

50. Bring 3 ac. 2 rds. 17 pis. to the decimal of a square mile. 



PRACTICE. 

108. Practice is the process of finding the valae of a 
quantity by means of aliquot parts when the price of a 
unit of any denomination of that quantity is given. 

An AuQUOT Part of a quantity or number is one which 
when taken a certain number of times makes up that quantity 
or number exactly. 4 is an aliquot part of 8, because 4 
when taken twice makes up 8 exactly ; 6d. is an aliquot pari 
of a shilling, or of a pound, because when taken twice it is 
= ls.9 and when taken 40 times it is = £l exactly. We say 
6d,= ^ of a shilling ; 6d.=z ^ of a, pound, and so on. 

To find the aliquot parts of any quantity or number, 
divide by 2, 3, 4, &c., rejecting any divisors which produce 
fractions in the quotient. 



AuQaoT Parts of £\. 



s. 


d. 


8, 


d. 


d. 


10 


Dai 


2 


" ^ 


10 » 


6 


8^1 


2 


8 » 


5 


Z ? 


1 


8 «> ^ 


7i- 


4 


1 


3 SB ^ 


6 » 


» 


4-1 


1 


- ^ 


5 - 



1 

"5 
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Case L 

110« When the price and quantity are each of only one 
denomination. 

Bulb. — The product of the price and quantity will be the 
answer in the same name as the price. 

Ex. 1. 324 yards of cloth, at 7s, per yard. 
Here,324x7»2268«.«jeil3 8«. Ans* 

Reason. — 324 yards, at a shilling per yard, will cost d24<. ; there- 
fore at 78, the cost viU be 7 times as much. 

If the price be an aliquot part of a higher deno' 
mination of money. 
BuLE, — ^Take a like part of the quantity for the answer, 

Ex. 2. Find the price of 324 yards, at Ss, per yard. ydi. 

Here, 58, ^^ of a poand ; every 4 yards will cost 324 at 58, 

a pound ; hence we take one-fourth of £324 for the 

answer. 5*.«i=je81 Ans, 

Ex. 3. Find the yalne of 326 yards, at 4d, per yard. 

Here, 4</.b| of a shilling ; the price of y^g. 

every 3 yards being a shilling, we take 326 at 4d, 

Ihe third part ; we have 2 remaining ; as ^ , , 

each yard costs 4</., two yards will cost 6d,, ^^^ * 
that is J of 28, A=^5 8«. Bd, Ans. 

Post Office, 

Ex. 4. Find the value of 653 articles at ^d, each. 

In this example we multiply the number of 653 at jrf. 

articles by }</., and have the answer in far- ^ 

things, which we reduce to £ s. d, 4)1959 farthingi. 

12)489 id. 



2,0)4,0 9} 

£2 9} Ans, 

By First Principles,— Cost of 653 at id, = 653/ « 1 Ss, 7id, At JJ. it 
will be three times as much $ then I3s, 7 id, x 3s=£2 Os, d^d, as before. 

• Strictly speaking, thii operation Is not Practice ; but, as it it better alwajn to lelect 
tlie most conyenient roetliod (which this frequently is), it has been inserted. In (kct, 
aU the other rules giyen under Practice are modidcati<'ns of this one. 
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fix. 5. Find the value of 1245 things at 4d, eaeh. 

At l8. each 1245 i?ill be 1245 (^ 4d. 

1245t., and at 4d. each, since ^^j ^^ ^ s.^I{^.^£20 15s. Am. 
4d!.sr| of a shilling, the yalae 
will onlj be one third as much. 

By First PruictpZes.— Cost of 1245 at Id, eachal245<f.B£5 8s. 9d| 
hence, at 4dl, it will be £5 Ss, 9d. x 4»£20 15«. as before. 

XXVIL 

Post Office. 
1. Find the value of 846 articles at ^d, each. 



2. 


)t 


352 


tf 


IH n 


3. 


f* 


729 


99 


Md. „ 


4. 


n 


89379 


» 


\d. n 


5. 


w 


979 


»» 


%d. „ 



Case IL 

111. When the quantity is of one denomination and the 
price of several denominations. 

'Rule. — 1^ Multiply the quantity by the highest denomi<* 
nation in the price. 

2°. Take idiquot parts of one of this highest denomina* 
tion and add the results. 

Piat Office. 

Ex. 6. Find the value of 144 reams of paper at i3s. Ad, per ream. 

144 ® I3s, Ad. 
13 



1872«. value at 13«. 
4if.B|of a«.-i 48«. „ at4i. 

I9208,r=£9e Ans. 

By First Principles. 

Cost of 144 at U. per ream «144«.=£7 4 

„ 144atl3«. „ • • • • a£7 4xl3»93 12 

n 144 at Id, e 12«., and at Ad,^i2s. x 4ai 2 8 

£96 0s.Ans. 

Or bj the principle explained (31) divide one and multiply the 
other by 8, and we have ^^ @ I3s, id, x 3*>48 ® :£2«£96. 



118 THE CIVIL 8EHYICE ARITHMETIC. 

Various Departments. 

Ex. 7. What is the diYidend on £2^34 I6<. %d, ® 9«. 4|d: in the £ ? 

2734 I6«. 8d: (^ 98. A^. 

5«. «} of £1 683 14 2 

4«. «} of £1 546 19 4 

4da^ of 4«. 45 11 7} 

JdL^I of 4<2. 5 13 11^ 

£1281 19<, Qfid.AM. 

This question maj he worked more hrieflj bj taking parts thost 
10«. SB } of £i and 7i</., the di£Eerence between 10«. and 9«. 4jd^8^ 
of 10«. 

By applying the principle czidained in (31) we have £2734 16f. 

8dL X 6»£16409 ; then 9«. 4i<2i-«-6«l«. 6idl ; whence we have— 

16409 (^ 1«. ejd 
6dL«l» 8204 6 
}»!« 1025 6} 

2,0)2563,9 0} 



£1281 19«. 0}d iliu; 

Post Office, 

6. Find the Talne of 3107 sheep, each sheep being worth £l 14«. 7)^ 

7. Find the diTidend on. £8762 10«i at 8s. 2\d. in the pound. 

Various DepartmaUs* 

8. Find the Talne of 204 at £3 12«. 5dL 

AdmiraUy Office. 

9. Find the value of 45«2^ things at £3 15s. 9^^ each. 

Various Dfpartmenis. 

10. Find the yalue of 6723 pieces of cloth, each piece being worth 
£1 8«. 8f2. 

11. What is the diyidend on £2468 at 15«. 6(2. in the £ ? 

12. Find the Talue of 373 articles at 9s. 7 id, each. 

13. „ 875 „ at 5s, 1 \d. each. 
14» „ 327 „ at £l 2s, 5|i. 
1.5. „ 373 „ at £2 lis, 10|(f. 

16. „ 217^ yards of lace at £2 17s. T^d, each. 

17. „ 136 articles at £1 7s. 2dl 

18. „ 872 „ at 3s. 7 id. 
iU „ 205 „ at £3 12tf. 5d: 
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Admiralty Office, 
20« Find the valae of 3875 articles at jSS 18«. 6|d 

Various Department* 

!i2. Find the yalue of 27 cwts. of sugar at £2 IBs. per cwt 
S3. n 473 lbs. of coffee at U. 5^<f. per lb. 

24^ „ 132} tons of iron at £1 15«. 6dL per ton. 

25. Find the cost of 716 acres at j£44 lU. 3jdL per acre. 

26. Find the yalne of 6214 sheep, each sheep being worth £\ 14j; 
7jdL 

CasbIU. 

112. When both the commodity and price are of several 
denominations. 

Bulb. — ^Multiply the price by the highest denomination 
in the quantity, and take aliquot parts of the price for the 
remainder of the quantity. 

Prisons f Science and Art, ffc, 

Ex. 8. Find the price of 13 cwts. 3 qrs. 11 lbs. of sugar at £2 Gs, 8d 
per cwt 

cwts. qrs. lbs. 
The cost of 13 cwts. is 13 8 11 ® j02 6 8 

found by multiplying £2 13 

es, 8<f. by 13. Then aliquot 30 6 8 

parts are taken for the 8 qrs. 2 qrs. 8^ of a cwt. a 13 4 
11 lbs., as will be clearly 1 q'- «?l of 2 qrs.= 11 8 

understood from the an- IlSf-"?^! Kp. ^ 2 11 

, 41bs.B4of 1 qr. — 18 

nexedwork. ^ ....._-..-.-. 

£32 6 3 Ans. 

27. Find the price of 17 acres 8 rds. 15 pis. at £37 10«. per acre; 

Various Departments, 

28. Find the price of 19 cwts. 1 qr. 13 lbs. at £2 Us, Id. per cwt 

29. Find the yalue of U oz. edwts. 15 grs. of gold, at £S I7s, lOd 

per oz. 

Admiralli/. 

30. Find the value of 38 cwts. 1 qr. IG lbs. at £2 I2s, Od. per cwt , 
81. Find the Talue of 16 cwts. 1. qr. 21 lbs. at £3 13«. 9d per cwt 
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Various Departments. 

32. Find the value of 13 cwts. 3 qn. 17 lbs. of tea at £22 8«. per 
cwt. 

33. Find the cost of 14 cwts. 3 qrs. 19 lbs. at £5 16«. 8<f. per cwt 

113. If the price be not that of a unit of the highest deno- 
mination, redace the given quantity to that denomination of 
which the price is given. Or, find from the given price, 
what the price of one of the highest denomination would be 
at the same rate. 

Post Office. 

Ex. 9. Find the price of 3 cwts. 2 qrs. 17 lbs. tX£\ 5«. 8i. per 
quarter. 

It is evident that £1 5«. 8(ix4a£5 2«. M, the price per cwt at 
same rate ; hence> 

3 ewts. 2 qrs. 17 lbs. (^£5 2 8 

3 

cost of 3cwt8.=rl5 8 

2qrs.Bjof 1 cwt» 2 11 4 

14lbs.«iof 2 qrs. e 12 10 

2lb8.»|of 14 lbs.» 1 10 

1 lb. -I of 2 lb8.« 11 

£18 14 11 Am. 
Or since 3 ewts. 2 qrs. 17 lbs. = 14 qrs. 17 lbs., we have 

£15 8 
14 



price of 14 qrs. » 17 19 4 

14lbs.-iofaqr.n 12 10 

2lb8.«}of 14 lbs.- 1 10 

1 lb.=J of 2 lbs. « 11 

£18 14 11 Ans. 

Customs and Excise. 

34. Find the value of 7 cwts. 3 qrs. 11 lbs. at £2 IBs, Id, per 
quarter. 

Constabulary (^Cadetships). 

35. Find (by Practice) the price of 8 tons 13 cwts. 18 lbs. of coal at 
3|</. per quarter. 

36. Find the dividend on £1760 5s. at lOs. 4d. in the £, 
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PbBi Office, Board of Trade, Fisheries, j«. 

37. A rate of Is, 5d. in the pound is leyied on a pariah where the 
rateable rental is £360817 10s. Find the amount produced. 

38. Find the value of 105 pockets of hops, each weighing 1 ewt. 
1 qr. 8 lbs., at £A \2s, 6<f. per ewt 



Contractions. 

114. For tons, cwts,, qrs. 

Rule. — Multiply the tons by 1, and consider the product 
as pounds; the cwts. by 1, and consider the product as 
shillings ; the qrs. by 3, and consider the product as pence. 

£\ per ton is 1^. per ewt. and 3(/. per qr. : hence the rule. 

Various Departments. 

Ex. 10. Find the value of 9 tons 4 cwts. 3 qrs. 21 lbs. at £14 I5«. 9</. 

per ton.* 

tons cwts. qrs. lbs. 
When a qr. costs Zd, a lb. 9 4 3 21 

will cost ^i. ; hence, the rea- 
son of multiplying the lbs. 

3 

5S' 



by^ 



I 


1 3 A 


9 


4 11^ 
14 



£129 9 1^ 

lUs.B^ 4 12 5| 

hs,^\ 2 6 2^1 

6rf.4 4 7^ 

Zd. ^\ 2 3J 



£136 14 9^ Ans. 

Admiralty. 

39. Find the price of 56 tons 4 cwts. 2 qrs. at £5& 7s. 6d, per ton. 

40. „ 38 tons 1 ewt. 16 lbs. at £2 \2s, 6d, per ton. 

War Department 

41. Find the price of 56 tons 15 cwts. 2 qrs. 21 lbs. at £24 6«. 8A 
per ton. 

115. For cwts.y qrs, and lbs, 

RiiLB.-1-.Multiply the cwts. by 1, the qrs. by 5, and the 
lbs. by 2^, and consider the products as in the preceding. 

• ExMmples JO, 11, and 12 may be worked vtTf rnr.veti\«iA\i Xsi ^^ xv^^ 1^'*'* 







cwts. 
353 

1 


qrs. 
2 
5 


lbs. 
7 @l78.4d. 

2» 




--t 


853 


11 


3 at£l percwt 


2s. 


=r 35 

» 11 


7 
15 


a 






47 


2 


10at2«.8dL 
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^Ckstoms, 

Ex. 11. Calculate the doty od 353 ewts. 2 qn. 7 lbs. of foreigB 
sugar at 17<. 4dL per cwt 

In tihfs example, and inoat 
others, in which the shillings 
are nearly j01, it is better to 
find for the difference and snb- 
tract Thus the difference be- 
tween £l and 17s. 4d!.i8a2«.8^., 
and the difference of the va- 
laes at these two rates Fill be £306 8 5 Am, 

the answer. 

n6. For aeresy roodsj and perches. 

Rule. — ^Multiply by 1, 5^ 1^, respectively, and consider 
the prodacts as in the preceding. 

Varioui Departments. 

Ex. 12. Find the price of 25 acres 1 rood 10 poles at £42 2s. id, 
per acre. 

acra. rd. pis. 

25 1 10 ® £42 2s. Ad. 
25 1 10 
When by multiply- 1 6 Ij 

ing by 1, 5, 1 J, the 25 6 3 price at £l per acre 

▼alae at £l per 6 

acre is obtained, it TTTTr T' • * ** 

^ ^ . ' 151 17 6 price at £6 - 

IS easy to find the 7 '^ 

▼alue at any other 



»• 

M 



•«♦- •• ;« An .n 1063 2 6 price at £42 

rate, aam the an. 2,..iofa£- 2 10 7* price at 2s. 
nexed work. 4ci. - J of 2s. = 8 5} price at Ad. 

£1066 1 6} Ans. 

Ex. 13. Find the price of 13 oz. 8 dwts. 16 grs. of gold at £3 17s. 6<i. 
per oz. 

In this example 
we multiply by 1, 
1 , and \ respective- \ 

ly; for when an 
oz, cost»£l adwt. 

wiJJ cost Is. and a 2s. 6t/. - 1 of £l 
grain wW c at /</. 



OS. dwts. 
13 8 
1 1 

13 8 


srs. 
16 

8 price at £l per oz. 


53 14 

V \a 

5% 


8 price at £4 per oz. 
1 ,» 2s. 6d 
\ Am, 
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14. Find the cost of making a road 7 milen 3 far. 44 yds. long, 

at £30 8«. Ad, per mile. 

£30 3«. Ad. 

7 

T 



211 3 4 cost of 7 miles 

2fbr.a}of amile 7 10 10 „ 2 furlongs 
lftir.-{of2fur. 8 15 5 ,» 1. ,» 
44yds.«tofafa r. 15 1 „ 44 yds. 

£223 4 8 Aju. 

Ex. 15. Find the valae of 689 c. ft 5' 6" 9"' at £13 ISi. 4d ptr 

esUcfoot 

Here 689s700-llal0x 10x7-11 

£ 13 13«. Ad. X 10»£ 136 ISs. Ad, 
136 13 4 xlO» 1366 13 4 

7^ 

9566 13 4 ▼alaeof700 



18 18 4 Xlla 


150 6 


8 


» 


11 




9416 6 


8 


M 


689 


4' «i|ofafoot 


4 11 


i\ 






r »|of4 


1 2 






e" -i of 1' 


11 


*t 






9'«'-f of 6" 


1 


4 







£9422 13 A^Ah9. 

Various Departments. 

42. What is the rent of 245 acres 8 rds. 30 pis. of land at £2 14«. 
per acre? 

43. What will be the price of 35 acres 2 rds. 30 pis. at £30 Is. Sd, 
per acre? 

44. Find the yalne of 2 rds. 19 pis. 12 yds. of land at £80 13«. 4d 
per acre. 

117* Sometimes certain deductions have to be made before 
the true weight of goods, called the net or neat weighty is 
found. 

The weight of both goods and box, &c., which contains 
them is called the gross weight. 

Tare is the weight of the bag or barrel, which contains 
ttie goods, or an alhwunce made for it^ usually a per-cen* 
;age, that is^ a deduction per 100 lbs. 
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Trett is an allowance of 4 lb. in every 104 lb.> or ^ part, 
allowed for dust, &c. 

Beamage or CLOFF is an allowance of 2 lb. in every 3 
cwt, or y^ part, considered necessary to tarn the beam. 

Trett and eloff, however, are falling into disuse. 

First tare is dedacted ; trett is taken from what remains, 
and so on. When all dedactions are taken we have the 
net weight. 

Ctutoma and Excise. 

Ex. 16. What is the net weight of the following : 

cwts. qri. lbs. 
J. D. 1 



2 

3 
4 
5 



5 butts 
Tare ^=|^= 



17 


2 9' 




18 


2 14 


'Pai 


19 


3 


xaj 


20 


1 




16 


3 26j 




93 


21 gross. 


16 


3 2| 


3 

Inet 


76 


1 18J 



Tare at 18 per 
cent. 



net weight Am. 
In finding the tare we mnltiply by 9 and diyide by 50. 

Ex. 17. Raisins. 

Boxei. cwts. qrs. lbs. 

p , .. Tare 6 lbs. each 

^•^- I I 1 ^tl box, what is the 

^ ^ ^ ^ J net weight? 

GWU. qrs. lbs. 

2 1 24 

2 2 1 



4 3 25 gross. 
Tare 10 X 6 *= 60 lbs. » 2 4 



45. What is the net weight of 



F. B. 1 
2 



4 1 21 net weight Ana. 
cwts. qrs. lbs. 

[Tare 

cent 



;:::::::: I l2i'l^"*'**"=^' 
3 7 ouj »-"*■ 



xxvn. 

Customs. 
46. Retam for duty 60 chests of liquorice paste, weighing 160 cwts. 
^ gra groBS, aUow'wg for tare 42 lbs. each chest, and for leayes 7 per 
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118. Flooring, Painting, &c., are frequently caloulated by Practice : 
read Duodecimals in connection with this subject. 

Science and Art, Prisons, Junior Clerks, jfc. 

Ex. 18. What will the painting of a room cost at 28. Sd. the square 
yard, whose height is 10 feet, width 15 feet, and length 19 feet ? 
19 X 10 X 2»380 the area of the two sides. 
15 X 10 X 2b300 the area of the two ends. 

680 sq. feet, area of the whole room to be 
punted, which-^9s75| sq. yards. Then 75| at 2s. Sd. » (multiply the 
first quantity and divide the 2nd by nine) 680 at Sd. 

680 

Sd. = J of a 5. = 170*. ^£S lOs, Ans. 

47. What will the painting of a room cost at 28. Sd. the sq. yard, 
whose height is 15 feet, width 16 feet, and length 18 feet? 

Constabulary and Education Offices, 

48. Find how many yards of paper | of a yard wide will paper a 
room, whose length is 26 ft. 4 in., breadth 18 ft 8 in., and its height 
12 ft. 3 in. 

Varioiu Departments. 

49. What is the expense of digging a ditch of which the solid coq« 
tent is 5755 cubic yards at the rate of 15*. 7f<f. per yard ? 

50. Find the cost of papering a room 16 ft. long, 11 ft. wide, and 
10 ft. high, with paper 30 in. broad, at l^d. a yard. 

Post Office, Customs, War Department, ^c. 

51. Find the cost of papering a room, whose height is 12 ft., width 
16 ft., and length 20 ft., the price of paper being 2^. the sq. yard. 

Miscellaneous Exercises in Practice. 

xxvni. 

Post Office. 

1. If an officer's pay is 12*. SJ. per day, what is that per year? 

2. A bankrupt owes £2468, and he could pay 15s. Qd. in the £, what 
are his effects worth ? 

3. The charge of carrying the mails by railway to Birmingham is 
£28 Is. 4d. per day ; how much is it in 365 days? 
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4. Find the valae of 328 articles at Ss, 5^ each. 

5. M 1530 „ at 15«. 9d, each. 

6. „ 674 „ at £4 Bs, Ad, each. 

7. „ 638 „ at £2 Ms, 4/f. each. 

Clerha in Poit Ojfice, Police Courts, Science and Art, Board of Dtade, 

Fieheriee, and Prisons Departments. 

8. Find the dividend on £2574 15a. at 18t. 6<2. in the pound. 

9. Find the cost of making a road, length 9 miles 5 fur. 44 yds., at 
£25 8#. Ad. per mile. 

10. Find the yalue of 15 silyer plates, each weighing 7 oz. 11 dwts. 
6 grs., at 6«. 8d per ounce. 

11. Find the value of 70 bales of cotton, each weigliing 1 cwt 1 qr. 
21 lbs., at £2 3«. Ij^. per cwt 

12. Find the value of 3 acres 1 rd. 14 pis. at £125 per acre. 

13. Find the value of 14 oz. 8 dwts. 20 grs. of gold at £3 17<. 6(i. 
per ounce. 

14. Find the dividend on £3854 10«. at Bs. 2|d in the pound. 

15. Find the value of 16 oz. 6 dwts. 20 grs. of gold at £3 17<. ^ 
per ounce. 

16. Find the income-tax on £2382 Is. 6d, at 16if. in the pound. 

17. Find the value of 983 articles at Bs. lO^d. each. 

18. Find the value of 969 „ at I9s. Mid. each. 

19. What is the duty on 85960 lbs. of hops at lei. ^ of a &rthing 
per lb.? 

20. Find the valae of 2654} at £7 15«. Id. each. 

21. „ 7394^at£l2 8«. 8i(ileach. 

22. „ 87 tons 3 cwts. 22 lbs. at £12 17t. 7d per cwt. 

23. n 5 tons 3 cwts. 1 qr. 5 lbs. at £3 ISs. per cwt 

War Department. 

24. Find the price of 56 tons 10 cwts. 2 qrs. 21 lbs. at £24 6s. Sd, 
per ton. 

Surveyor of Taxes. 

25. How much income-tax at 10^ in the £ must a man pay who 
has £1875 per annum ? 

26. Find (by Practice) the price of 35 bars of gold, each weighing 
8 oz. 1 1 dwts. 9 grs., at £2 I2s. 6d, per oz. 

Proposed where Candidates are to know ' Vulgar and Deeimai 

Fractions.* 

27. A room is 42 ft. long, 28 ft. broad, and 12 ft high, what will be 
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the cost of coYering the walls with a paper 2 ft. 3 in. wide, at 9d, 
per yard ? 

28. Find the cost of 4 cwts. 3 qrs. 22^ lbs. at £\ 98, 2d. per cwt 

29. If a person's estate is worth £1384 16«. per annum, and the rent- 
eharges npon it amount to I4a» 9^ in the pound, what is the net annual 
income ? 

30. What is the rent of 67 acres of land for 2 years 9 months 11 
days, 'the yearly rent of an acre being £2 5«. ? 

31. A bankrupt whose liabilities are £3236 17«. 6dL can pay 1S«. lOdL 
in the pound, what are his assets ? 

32. Find the yalue of 6 qrs. 8 bushels 1} pecks of wheat at £3 IBs, 
Bd, per quarter. 

33. Find the price of 3 qrs. 20 lbs. 12 oz. at £11 13«. 4d, per cwt, 

34. Find the amount of income-tax on £875 15«. at I4d, in the £. 

35. Find the value of 39 cwts. 1 qr. 20 lbs. at £6 2«. Bd, per cwt 

36. What is the dividend on £2485 at 17 s. 9id: in the pound ? 

37. Find the value of 1001 articles at 8«. 7^. 

88. Find the value of 5 lbs. 9 oz. 7dwts. of gold at £3 17<. lOdl^anos. 

39. Fmd the value of 197.articles at £4 12s. B^d. 

40. Find the income-tax at IBd, in the pound on £1405 15«. lljcf. 

41. Find the cost of 11 miles 3 fur. and 55 yds. of railway at 
£32500 per mile. 

42. Find the price of 9 tons 11 cwts; 2 qrs. 21 lbs. at £10 11«. 4dL 
per cwt 

43. Find the price of 17 acres 3 rds. 15 pis. at £60 3«. 4d, per acre. 

44. Find the value of 6943 sheep, each sheep being worth £l 13«. 4|dL 

45. Find the cost of 7 cwts. 3 qrs. 20} lbs. at £3 2^. 5<f. per cwt 

46. What is the dividend on £4970 at Be, lOjcf. in the pound? 

47. Find the value of 3 tons 18 cwts. 3 qrs. 12 lbs. at £2 17«. 9d, 
per cwt. 

Proposed alao in Several Departments. 

48. Find the value of 194 articles at £4 I2s. 5|</. each. 

49. Find the value of 3546 pieces of cloth, each piece being worth 
£1 Bs. 7}A 

50. What is the price of 329 yards 3 qrs. 2 nls. at 5s, 2|<f. per qr. ? 

51. Find the value of 821 articles at IBs, lO^d. 

52. Find the value of 3 lbs. 5 oz. 14 dwts. 12 grs. at 17«. 6(/.per oi. 

Education Officef London. 

53. Fmd the price of 8 cwts. 1 qr. 12 lbs. at £4 12«. 5|(f. per 
quarter. 
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Various, departments, 

54. Find how much a man saves per annum who has a salary o! 
£200 a year, his daily outlay being 9s. 9id. 

65. Find the value of 5899 articles at £4 12s. 9d. per gross. 

56. Find the value of 9765 articles at £4 lOs. 8d. per dozen. 

67. Find the value of 457 articles at £14 X7s. 9td. each ; then 
prove the accuracy of the result by multiplication, after expressing 
178. 9id. as the decimal of a pound. 

58. Find the cost of '327 of X cwt. 2 qrs. 7 oz. + '703 of 9 cwta. 1 
qr. 2 lbs. 6 oz. + '24 of 7 cwts. 2 qrs. 10 lbs. X2i oz. at £8 13s. 4d 
per cwt. 

DUODECIMALS. 

119« Duodecimals (Latin, duodecimo twelve) are so called 
because they increase by twelves from right to left. Although 
the various quantities in this rule increase in a twelve-fold 
ratio, yet the figures by which they are expressed are in 
the ordinary decimal notation, and are multiplied in the 
usual way. 

Li DuoDEcniALS a foot is divided first into 12 equal parts 
called inches or primes, marked thus {') ; and each of these 
again into 12 equal parts called seconds, marked thus (") 
In like manner each second is divided into 12 equal parts 
called thirds ('"), each third into 12 equal parts called 
fourths ("'') and so on. 

Hence I' (inch or prime) «^ of a foot 

r (second),^ of ^ «^ „ 

I"' (third), A of A of ^ «^ „ 

V"* (fourth), A of i of A of i =55^ „ 

Duodecimals are added, subtracted, multiplied, and 
divided, just as other compound numbers, 12 of a less de« 
nomination making 1 of a greater, as in the following 
table : — 

12 fourths ("") = 1 third ('") 

12 thirds ('0 «1 second (") 

12 seconds (") «1 inch or prime O 

12 inches or primes C)»-l foot. 
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The marks ', ", "V&c., are called indices^ because they 
indicate or point out the denomination of the quantity to 
which they are attached. 

Since feet stand in the place of units, feet multiplied 
by feet will give square feet as product : feet multiplied by 
inches or primes will give inches or primes, and so on, as 
follows : 

Feet multiplied by feet give feet as product 
Feet „ primes ,» primes „ 

Feet „ seconds ,, seconds „ 



Primes multiplied by primes give seconds. 
Primes „ seconds „ thirds. 

Primes „ thirds „ fourths. 



Seconds multiplied by seconds give fourths. 



Seconds 
Seconds 



if 
»» 



thirds 
fourths 



»> 



it 



fifths, 
sixths. 



* In other words, the product will always be the denomi- 
nation indicated by the sum of the indices of the multipli- 
cand and multiplier : thus 7" x 5"" = 35""", thirty-five 
sixths. 

The following geometrical figure will best illustrate 
what has just been said. 



A Second 
or iq. in. 




G^ 
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DtJODECiHALS are principally used by workmen and 
artificers, in ascertaining the superficial and solid contents 
of their work. 

The superficial content of a square or rectangular figure 
is found by multiplying the length by the breadth. The 
solid content or Yolume of a rectangular parallelopiped is 
found by multiplying the area of the end by the length. 

Rule fob Multifltikg Duodegimals. 

1^ Write the multiplier under the multiplicand, feet 
under feet, primes under primes, &c. 

2^ Commencing with the highest denomination of the 
multiplier, multiply each denomination of the multiplicand 
by it separately, beginning at the lowest, setting down the 
products and carrying one for every twelve. 

3^. Multiply by the next highest denomination in the 
multiplier in the same manner, setting down the products 
under the denominations of same kind, which will gene- 
rally be efiected by falling back one place to the right. 

4^ The sum of the partial products of all the figures in 
multiplier, will be the total produced. 

Ex. 1. In a log of timber 20 ft 9 in. long, 2 ft 5 in. broad, and 
8 ft. 3 in. thick, how many cubic or solid feet are there ? 

ft. 
20 9' 

2 y 



41 6' == product by 2ft 

8 7' 9"=productby 5' 

50 1' 9'' e product of length and breadth. 

2 3' 



100 3' 6" 
12 6' 5" 3"' 



1 12ft. 9' n" 8'" Ans. 

In the above example we first say, 2ft. x 9'= 18'— 1 ft. 6^t 
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we sot down the 6' and carry the 1 ft. : then twice 20 ft. + 1 
-=41 ft., and so on. 

War DqKurimenL 

Ex. 2. Multiply by the method of daodeoimftk 46 ft 5 fak 6 parts by 
^ft. 7 iiLSparts. 

ft. 

46 5' 6' 
9 7' 8" 



418 1' 6"« product by 9 ft 
27 1' 2" 6'^-product by 7'. 
2 6^ 11^^ 8^^^-pro duct by 8". 

447ft 9^ 8"^ 2'"^ the aruwer. 

Ex 3. The side of a solid cube is 7 ft 2^ in., find the content in 

solid yards, feet, and inches. 

The content wiU be 7 ft. 2¥ x 7 ft 2 J' x 7 ft. 2*'. 

ft 

7 2' 6"| 

7 2' 6" 



50 


6' 


6" 




1 


2f 


6" 






3f 


r 


3"' 


51 


IV 


6" 


3'" 


7 


2f 


6" 





363 8' T 9"' 
8 T 11" 0'" 6"" 
2 1' 11" 9"' 1"" 6'"" 

374 6' 6" 6'" 7"" 6'"" 
12 12 

78 "90 16 6 

144 24 8 

942 
.*. final result = 374 c. ft 942| in.'^13c.yds.23c. ft 942Jin. 

In the multiplication of duodecimals, it must be distinctly re- 
collected that when we i)erform one multiplication, the product is in 
square measure, and the «eco7u2« correspond to square inches. It la 
equally necessary to remember, that in cubic measure the denomination 
in the third place, tkirdSf corresponds to cubic inches. 
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Various Departments. 

1. How many square yards, feet, and inches, are there in the top of 
a table, the sides of which are 10 ft. 7i in., and 9 ft. 5 in. ? 

2. How many square yards are there in a rectangular plot^ tb« 
length of which is 6 ft. 9 in., and the breadth 4 ft. 10 in. ? 

3. The side of a cube is 17 in. ; find its content in solid yards, feet, 
and inches ? 

4. How many square yards, &;c., are there in a table 6 ft. 8 in. long, 
by 4 ft. 9 in. broad? 

5. The area of a plot of ground is 101 yds. 3 ft. 90 in., and the 
length is 36 ft. 9 in. ; find the breadth. 

6. The length of a French metre being 39*37 in., find the number 
of solid feet and inches in a cube the length of whose side is 2 metres. 

7. Multiply by the method of duodecimals 7 ft. 5 in. 8 ^xirts by 9 ft. 
4 in. 11 parts, and express the result obtained in square inches and 
a fraction of a square inch. 

£x. 4. Multiply by the method of duodecimals 7 ft. 5 in. 9 pts. 

9 ft. 6 in. 9 pts., and the result by 4 in. 7 pts., giving the answer 

in cubic inches. 

ft. 

7 5' 9" 

9 6 9" 



67 
3 


3' 

8' 
6' 


9" 

10" 6'" 
7" 3"' 9"" 




71 


6' 

4' 


2" 9'" 9"" 

r 




23 10' 
3 5' 


0" 
8" 


1 1 /// n//// 0"'" 
fT/// >T//// ft'"" 


*%tmt$ 


27 c. ft. ^ 
12 

327 primes 
12 

3933 seconds 
12 


9" 


6'" 10"" 8'"" 
12 

128 

12 

1539 171 


67 


1728 192 


64 



47202 thirds or o. inches. 



.-. Ans, 47202jiJ o. in 
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8. Multiply by duodecimals 2 ft. 7 in. 11 parts by 3 ft. 5 in. 7 parts, 
and explain clearly each term of the result. 

9. The sides of a rectangular plot are 57 ft. 7 in. and 43 ft. 5 in. ; 
tind its area in square yards, feet, and inches. 

10. What length must be cut off a board 6f inches wide, that the 
area cut off may be a square f oo^ ? 

11. Find the thickness of a solid whose length is 2 yards, breadth 
a yard and a-half, and solid content 1 cubic yd. 6 o. ft. 1296 c. in. 

12. How many square feet of deal 1 in. thick, will be required to 
make a box, the external dimensions of which are 2 ft. 6 in. 1 ft. 
S\ in., and 1 ft. 1 in. ? 

13. France contains 128 millions of English acres, and the Pyrenees 
spread over it would cover it to the depth of 115 feet, find the bulk 
of the Pyrenees in cubic yards and feet, and find the depth to which 
they would cover Ireland, which contains 20 millions of acres. 

14. What is the height of a closet 8^ ft. by 6| ft., which will 
exactly contain 12 boxes 4^ feet long, 3| ft. wide, and 2i ft. deep ? 



PROPERTIES OF NUMBERS. 

In working arithmetic it is of the utmost importance to be able to 
resolve those numbers which admit of it into their component parts 
or prime factors. The most convenient mode of finding the prime 
factors of a number is by commencing with small numbers, and try- 
ing which of them will divide evenly into the given number. We 
can place the divisors on the left, as below — 

Resolve 462 and 15950 into their prime factors. 



2 


462 


2 


15950 


3 


231 


5 


7975 


7 


77 


5 


1595 


11 


11 


11 


319 






29 


29 



/. 462 = 2 X 3 X 7 X 11 and 15950 = 2x5x5x11x29. 

Now should it be required to find the g. c. m. of these two num- 
bers, we take the common factors and multiply them together. 
/, G. c. M. of 462 and 15950 = 2 x 11 = 22. 

The learner should re-read pp. 77-9, and add to the Multiplication 
Tablet already learned, the following table of prime numbers : — 

12345678 910 11 12 



13 


26 


39 


62 


65 


78 


91 


104 


117 


130 


143 


156 


17 


34 


51 


68 


85 


102 


119 


136 


153 


170 


187 


204 


19 


38 


57 


76 


95 


114 


133 


152 


171 


190 


209 


228 


23 


46 


69 


92 


116 


138 


161 


184 


207 


230 


253 


276 



To find the l. c. m. of Fractional Quantities, 
RUI.B. Find the l. c. m. of their numerators when the quantities 
are written in a fractional form. 
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SIMPLE PROPORTION. 

120> Ratio is the relation which exists between any two 
quantities of the same kind, and is found by dividing the 
lormer by the latter : thus, the ratio of 6 to 3 is 2, and the 
ratio of 12 to 4 is 3, for 6^3=2 and 12-5-4=3. 

Ratio is another name for the quotient of two quantities 
of the same kind. Therefore, the quantities may be ex- 
pressed as the terms of a fraction, the ratio being what we 
Iiave called the real value of the fraction. We may say $ 
=2, and ^=3. 

What were formerly called the terms of a, fraction, are now 
called the terms of a ratio ; what we have called the nume- 
rator of a fraction, we now call the antecedent of a ration 
being usually written before the other term. What we 
termed the denominator of a fraction, we now call the con^' 
sequent of a ratio. 

The terms of a ratio are generally written thus, 6 : 3 
(read, 6 to 3) instead of f , or 6^3 ; and 12 : 4 is the same 
as 1:^3, or 12-^4. 

As has been shown in Fractions, the numerator corre- 
sponds to the dividend, and the denominator to the divisor ; 
so with the terms of a ratio, the antecedent corresponds to 
the dividend, and the consequent to the divisor ; and hence 
the quotient corresponds to, and is, the ratio. 

The term quotient is used in a more general sense than 
the term ratio, for quotient means, not only the number of 
times one quantity contains another of the same kind, but 
is applied to compound quantities arising by taking the 
lialf, or any other part of a quantity of several denominations. 
Ratio is always expressed by an abstract number, and has 
reference to the number of times or parts of a time the 
antecedent contains the consequent We may say every 
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ratio is a quotient, but we cannot say everj quotient is a 
ratio. 

The terms of a ratio maj both be multiplied or both 
divided bj the same number, and the ratio of the results 
will be the same as that of the original numbers, just as we 
have seen with respect to the terms of a fraction. For 
example, 6 : 3= 18 (6 x 3) : 9 (3 X 3); and 12 : 5=60 (12 x 5) 
: 26 (o X 5). 

121. When ratios are equal, their terms form what is 
called a proportion, written thus, 6 : 3 : : 18 : 9, and read 
6 to 3, as 18 to 9. These four numbers are proportionals, 
that is, 6 bears the same relation to 3, that 18 does to 9 ; 
or, that the quotient of 6 divided bj 3 is equal to the 
quotient of 18 divided by 9. Hence, the terms of any two 
equal fractions will form a proportion, as they imply equal 
quotients. Thus, 4^=|f} becomes, 5 : 7 : : 20 : 28, the 
numerator of one is, to its denominator, as the numerator of 
the other, to its denominator. 

It follows that any four numbers are proportionals, when 
the first divided by the second is equal to the third divided 
by the fourth. They are not proportionals when this is not 
the case ; therefore, by this test, we can determine if any 
four numbers are proportionals. 

Take the four numbers 12, 6, 10, and 4, and we see that 
12^6=2, but 10-T-4=2^, therefore these four numbers are 
not proportionals. Again, 15, 9, 10, and 6; now 15-r-9=lf, 
and 10-h6=1}, these four numbers are proportionals, since 
they have equal ratios ; and they may be written 15 : 9 : : 
10 : 6. The second and third terms of a proportion are called 
means (9 and 10); the first and fourth extremes (15 and 6). 
When four numbers form a proportion, the product of the 
means is equal to the product of the extremes. Thus, 6 : 3 
: : 8 : 4 ; here, 6x4, the extremes, = 8x3, the means, = 
24. 

If the product of any two numbers be equal to the 
product of any other two numbers, the four numbers will 
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form a proportion, the factors of one product forming 
means y and those of the other forming extremes. This 
is another test by which we can determine if four numbers 
bo proportionals. 

We may make any change in writing four propor- 
tionals, provided the same two terms still form means or 
extremes, thus: — 

We may say, 

1^. The first term : to the second term : : the third term : 
the fourth term, 

2°. The first term : the third term : : the second term : 
the fourth term. 

3°. The second term : the first term : : the fourth term : 
the third term. 

4°. The second term ; the fourth term : : the first term : 
the third term. 

By adding^ 

5°. The first term + the second : the second term : : thi 
third term -\- the fourth : the fourth term. 

In the above explanations, we have considered the terms 
abstract numbers. The first and second terms, when com- 
pound quantities are considered, must be of the same kind, 
and also the third and fourth of the same kind, since we 
cannot compare quantities of different kinds so as to have 
any ratio or relation between them. It has been shown 
that we cannot express one quantity as a fraction of another 
quantity of a di£Perent kind. 

From the product of the means being equal to the 
product of the extremes, the rule for finding a fourth pro- 
portional to three given numbers may be easily deduced. 
There are always three terms given ; which must be, either 
two extremes and one mean, or (wo means and one extreme. 
If two extremes and one mean be given. From the two 
extremes, say 10 and 6, we find the product of the ex- 
tremes, 60 \ now, as the prodiict of th0 mes^is is also 60, an4 
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we have one mean^ say 4, which is one factor of 60, con- 
sidered as product of means; hence, 60^4=15, the other 
mean. Therefore we can say, 10 : 15 : : 4 : 6; or, 15 : 10 
: : 6 : 4, &o. 

It follows that — product of means -f- one extreme = the 
other extreme ; and — product of extremes-r-one mean = the 
other mean. 

In this rule there are always three numbers given to find 
a fourth, hence it has been called ' The Eule of Three.' It 
has also been called < The Golden Eule,' from its great im- 
portance. 

122. To find a fourth proportional to three quantities. 

Rule. — ^Divide the product of the second and third terms 
by the first. 

Ex. Find a foarth proportional to 8, 6, and 24. 



8 : 6 : : 24 
6 

8)144 

18 Arts, 


Proof, 


Proof. 


By 121. 

8+ 6 = li 
24-i-18 = lJ 


The extremes 8xl8»144 
The means 6x24»144 


Find fourth proportionals to : 
!.♦ 16 : 18 : : 24. 


5. 36 : 12 : : 720. 


2. 12 : 30 : : 


50. 


6. 7 : 14 : : 28. 


3. 10 : 8 : : 


80. 


7. 23 : 69 : : 177. 


4. 24 : 100 : : 


168. 


8. 25 : 125 : : 1025. 



123. General Eule for Proportion. 

1°. Set down the term which corresponds to the answer 
in the third place. 

2°. If, from the nature of the question, the answer is to 
be more than the third term, set down the greater of the 
other two terms in the second place. If the answer is to be 



* Ansioert, 
(I.) 27. (2.) 125. (3.) 64. (4.) 700. 

(5.) UO. («.) M. (7.) Ml. J8,) 5m 
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less than the third term, write the least of the other two 
in the second place. 

3^. Then divide the product of the second and third 
terms by the first; the quotient will be the fourth term or 
answer. 

Case L 

124. When the three given terms are each of one deno« 
mination. 

Varimu DeptartmenU. 

Ex. 1. A coach goes from London to Liverpool at the rate of 9 

miles per hoar in 24 hoars; in vhat time vould the distance be 

trayelled by a train trayelling 62 miles per hour ? 

mls< mh. hrs. 

We see at once that the ansver is to be 32 : 9 : : 24 

in hours ; therefore 24 is written in third ^ 

place. Anything going 32 miles an hour 32)216 (6f hrs. Ans, 

will take less time than 9 miles an hour; 192 

hence 32 will be the first term. "^^i 

By First Principle, 

24 hours at rate of 9 miles«24x 98216, the number of miles 
travelled; whence 216-i-328 6| the number of hours necessary to 
travel the distance at 32 miles per hour. 

XXIX. 

Post Office, 

1. How much land at 16^. an acre shall be given in exchange for 480 
acres at 15«. an acre ? 

2. If a pasture can maintain 7 horses 6 weeks, how long can it 
maintain 35 horses? 

3. If £100 gain £10 in 12 months, how much will gain the same in 
9 months ? 

4. If 100 men can finish a work in 12 days, how many men are 
sufficient to do the same in 3 days ? 

Where * Vulgar and Decimal * Fractions are required, 

5. If 5 men can do a piece of work in 27 days, how long would 6 
men be in doing double the quantity ? 
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6. If by working 9 hours a day I can finish a piece of work in 12 
weeks, how long shall I take to finish it if I work 8 hours per day? 

7. A man by working 6^ hours a day does a piece of work in 
12 days ; how many hours a day must he work in order to do it in 7| 
days? 

Case II. 

125. When the first two terms are of different denomina^ 
turns, and the third term of one denomination. 

Rule. — Reduce the first aud second terms to the lowest 
denomination mentioned in either, then proceed as in Case I. 

Various Departments, 

Ex. 2. Find the income-tax on £7980 10^. at 7d. in the pound. 

The reason of the statement of this £l : £7980 lOs, : : 7d. 

example is precisely similar to that £^ ^Q 

given in Ex. 1. We reduce, accord- . 20 159610 

ing to the Rule, fhe first and second 7 

terms to shillings, and then multiply 2 0)111727 

the second and third terms together, j 

and divide the product by the first 12 )55863|^ 

term 20, which gives 65863J the 2^0)465^53| 

Ans, in pence. £232 15«. 3^ Ans. 

By First Principles* 
Income-tax on £7980 10«. @ \d. per £a7980j<f. 

„ ,) @1d. „ ==7980|x7«55863jrf. 

==£232 15«. Si<f. Ans. 

Post Office, 

«. As £1648 65. 9(2. : £505 10«. Ad. : : £52. 

9. If a horse cost Is, \\d, per day, what will be the charge of 11 
horses for a year? 

10. How much is due for 95 day^ the salary being £28 Is, per 
annum? 

11. What must £2 pay towards a tax when £83 \2s, 4d, is assessed 
on £650 ISs, 4d, ? 

War Department, Science and Art, Police Courts, ffc, 

12. If a train gobg 25 miles an hour performs a certain distance in 
4} hours, how long would a train going 30 miles an hour take to ver- 
form three times the distance ? 
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Variotts Departments, 

13. What is the income-tax on £6150 lOs, at 7d, in the pound ? 

14. Find the income-tax on £17030 5^. at 7d. in the pound. 

15. Find the income-tax on £6030 14«. 4^ at 16d!. in the pound. 

India Office, 

16. If the yearly profits of an investment he £11 98, 6d. per cent, 
how much must he invested in order to produce ftn annual return of 
£640 13«. 9(2.? 

Case IH 

126. When the third term is of more detiominaHons than 
one, 

HuLE. — ^Reduce it to the lowest denomination^ and then 
proceed as before. The answer will be in that denomina* 
tion to which the third has been reduced. 

^ote, — If the third term can be convenientlj multiplied 
by the second, it will be unnecessary to reduce it. 

India Board. 

Ex. 3. If a pocket of hops weighing 1 cwt 3 qrs. 12 Ihs. cost £7 13a. 
what is the price per cwt ? 

cwts. qrs. lbs. cwt. 

1 3 12 : 1 : : £7 13«. 
4 112 20 



7 112 153 
In the annexed opera- 28 112 



208 1836 

153 



tion the first and second 

terms are reduced to 

Ihs., and the third term 

to shillings, hefore mul- 208)17136(82«. 4d. 

tiplying, and the answer 1664 ■ 

is consequently found in ~r ^^'^ ^^' ^^ ^^-^ 

shillings. ^^^ 

One of the most common errors into 80 

which many persons fall in working ^* 

Proportion consists in introducing ggQ 

unnecessary reductions. For instance, S32 

the learner, in this example, may, 

instead of bringing £7 ISs. into shil- iol^'A 
Hngs, multiply £7 13s. by 112, by 

means of compound multiplication, and by this operation save a 

multiplication and a division by 20. \VVi<ixv t\v^ \Nivc^ \«tm eou- 

sists of several denominations, the roducUotv i^toe^«>^ \s> \l v^^svWvi, 

avoided. 
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By First Principlei, 

1 emt 3 qrs. 12 lbs. »208 lbs. 
.*. Cost of 208 lbs. tzr£7 13«. = 153«. 
/. Cost of lib. =||f5. 

Cost of 112 lbs. ,158xll2,153x_7^1071^, 

208 13 13 

b82^.~£4 2s, 4^. Ans, 

Post Office. 

17. A bankrapt owes £4968, he has only money sufficient to pay 
9«. 7d in the £ ; how much money has he to pay his debts ? 

18. What is the value of 19 J chaldrons of coals at £1 lU. 6dL per 
chaldron ? 

19. If £70 16«. 4d, is the cost of 16 cwts. 4 lbs. what would 1 ton 
2 cwt& 3 qrs. cost ? 

20. What is the half year's rent on 547 acres of land at 155. Bd, 
per acre ? 

Audit Office. 

21. If 33 cwts. 2 qrs. 8 lbs. cost £1315 Ss, 9|c?. what will 3} cwtSi 

^08t? 

22. If 37 cwts. 3 qrs. 22 lbs. cost £477 16«. Sd, what will 1 cwt 
cost? 

Where Candidates are to know * Awiihtnetic, including Vulgar and 

Decimal Fractions* 

23. What weight of sugar may be bought for £93 12«. when the 
cost of 6 cwts. 2 qrs. is £27 145. Sd, ? 

24. What is the tax on a house rented at £327 125. Gd. if the tax on 
a house rented at 35 guineas is £6 85. 7^. ? 

« 

Contractions. 

127« L The operation may be often contracted by divid- 
ing the first and second, or first and third terms by any 
number that will measure them, and using the quotients 
instead of these terms themselves. 

Note. — We can never contiact the second and third 
terms 

Ex. 4. What is the price of 17 cwts. 2 qrs. 14 lbs. at £44 165. per 
cwt.? 
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cwt. cwti. qrs. Ibt. £ S, 

After redacing the three terms, I : 17 2 14 : : 44 16 

we contract the first and third. It ^^2 ^ 20 

vill he found most convenient to 112) 70 896 

write the dividends ahove and the ^^ 

divisors under a line, when the 1974 

example has heen properly stated. 1974 x )^^ 1974 x 8 

15792s. »je789 12«. .^. 

25. The house rent of a lahourer for 4 weeks is 9s, 4d., what 
is it for 2 years ? ^ 

26. When 10 cows can he hought for £\\5 38, 9d,, how many, at 
the same rate, will £403 3s. l|<f. huy ? 

27. When 24 cwts. of hay cost £2 15s., how many cwts. can I huy 
for£8 17s. 6rf.? 

II. P. Having stated the example, multiply the Jirst and 
second ov first and third terms by any number which will pro- 
duce products, wanting the low denominations of these terms. 

2^. Use these products instead of the terms themselves. 

Ex. 5. How much linen may he hought for j£41 12s. 6(2., if 405 yardl 
cost £69 7s. 6d, 

Looking at 12s. 6d, and £ s, d. £ a. d, yds. 

7s. 6(/. we see at once that mul- 69 7 6 : 41 12 6 :: 405 

tiplying by 8 will give pounds, ^ 8 

without either shillings or pence 555 333 

in the product. 333 x)<^^ ^^^x81 _ 3 x 81 

» 243 yds. .^Ins. 

28. What will he the price of 8 cwts. 1 qr. 7 Ihs. of cheese, when 
3 cwts. 2 qrs. 14 lbs. can be bought for £29? 

29. How much land can be rented for £768 3s. 4d when 4 acres are 
rented at £6 13s. Ad, ? 

30. When 59 yards can be bought for £7 7s. 6d. how many can be 
bought for £10 6s. Zd. ? 

31. When 73 lbs. of beef can bu had for £l 19s. 6|(f. what will be the 
price of 7006 lbs. ? 

Science and Art, Prisons j Fisheries, jfa 

32. If 16 Napoleons are worth £12 14s. Sd, what is the value of 105 
NapoleonB ? 
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33. If 17 cwte. 3 qrs. r4 lbs. of barley cost £S ISs. 9</., how much 
may be bought for £2 IBs, 3d. ? 

Various Departments, 

34. When the income-tax was 7d. in the pound a person paid £24 Is, 
Stf., what additional sum does he pay now that the income-tax is 16d in 
the pound ? 

128* If fractions he in same, or instil the terms. 

Rule. — ^Reduce them to improper fractions, if necessary, 

and proceed as in the general rule ; that is, invert the terms 

of the fraction in the first place, and then multiply the three 

terms of the proportion together. 

Note. — The first and second terms before being multi- 

plied must be fractions of the same denomination. 

Vartotis Departments, 

Ex. 6. A ship is worth :Sl6000, and a person possessed of ^ of it 
sells I of his share ; what has he remaining, and what is it worth ? 

I of ^^TO» ^l^t he sold ; then take ^ from^=^-^=^, what 
he has remaining. 

The whole ship being ^, we have 

By decimals. tM * % •* :ei6000 

I : -1953125 :: £i60oo 128 : 25 :: I6000 

£31250000000 .An*. \^^' 5"] 

» 125 x25 a £3125 Ans. 

Again, 

Since he possesses ^ we may find ^ thus: £16000-5-128 =£125 ; 
hence ^=£125 x 25 =£3125 Ans, 

Or,. one-sixteenth=£lOOO ; hence, ^=£5000, what he had at 
first of the ship; then | of £5000 =£1875, what he sold; whence 
£5000 -£1875 = £3125 Ans. as before. 

Various Departments. 

35. If I of a lb. cost Ss. 2d. what must I pay for 5} lbs. ?. 

36. If JJ of a cwt be worth £4 I9s. what will be the price of | of a 

ton? 

37. If if of a cwt. be worth £7 3*. what will be the value of ft of 

a ton ? 

38. If 2} lbs. of tea cost I2s. 9d. what will fk of a pound oort ? 

(Solve by decimals.) 
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39. If 2} lbs. of tea cost 9s, 6d, wbu^ ivill ^ of a pound cost ? 

129- To divide any quantiJty or number into parts^ pro* 
portional to the parts of another qiiantity or number. 

Ex. 7. Three labourers earn £2 13«. 4d, one working *\ days, the 
second 5, and the third 3 days ; how much is each to receiye ? 

Here 8 + 5 + 3 » 16, the total number of days worked, and £2 13«. 4d» 
-r 16b3«. 4<2.»the yalue of a day's work ; hence, 

3«. 4d X 8b£i 6«. 8dL the first man's shure. 
3«. 4d.x5» 16«. 8<i. the second „ 

3«. 4dx3» 10«. OdL the third „ 

£x. 8. Suppose the three labourers to work the same number of days* 
and to earn £4 17«. 6(f. ; but the first only works 4| hours per day, 
the second 6 hours, and the third 8 hours, how will the money be 
divided ? 

8x4j=36l 

5x6 » 30 1 90 total number of hours worked by all ; then 

3x8 «=24J 



£4 17 6<i.+90s:l<. \d, the wages per hour. 
36 X 1«. l(f.»£l 19«. first man's share. 
30 X 1«. ldL»£l \28, ed, second „ 
24 X la, ld,^£i 6«. third „ 

40. There is a certair work completed by three men for £2 17«. 6rf. ; 
one man worked 50 hours, a second, 40 hours, and a third, 10 hours, 
how much should each receive ? 

41. Three farmers hold 30, 40, and 50 acres, respectively ; the tax on 
the whole is £77 I6s, Sd, How much has each man to pay ? 

42. A bankrupt owes one man £800, and another, £900 ; his effects 
are worth £272 : how much should each creditor receive ? 

43. Two men bought an ox weighing 5 cwts. 2 qrs. 20 lbs., and 
sold it at 7|^* per lb. , what is each man's share of the selliug price ; 
one gave half-a-crown for every 2s. of the other in the purchase 

money ? 

44. If 10 men working 10| hours a day can complete a certain 
work in 9 days ; if 3 of them can only work 6 hours each day, how 
many hours a day must the remaindtr work in order that the work 
may be finished in 10 days ? 

45. A piece of work can be done by 144 men in 36 days ; but a 
C3rtain number took ill ; it was done by the remainder in 48 days : 
how many workmen took ill ? 
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COMPOUND PROPORTION. 

130. When more than two ratios can be formed ; or, when 
an example in Simple Proportion is modified by one or more 
conditions, it is Compound Proportion, 

Various Departments, 

Ex. 1. If 21 men take 8 days to dig 20 acres, how manj acres will 
16 men dig in 12 days ? 

Had this qaestion been thus expressed : If 21 men dig 20 acres, how 
many acres will 16 men dig? it would have been worked thus : — 

acres 

As 21 : 16 :: 20 : 15^ acres. 

But the 16 men are to work 12 days, whilst the 21 men are only tc 
work 8 days ; hence we have, 

days days ac. ac. r. p. 

8: 12 :: 15^ : 22 3 17^ An», 

Instead of giving the two statements in full, as above, 
it is much preferable to abridge them in the following man« 
ner: — 

Rule. — 1°. Set the term which is the same name as the 
answer in the third place. 

2^ Compare the other terms by pairs, and consider what 
effect each ratio will have on the answer, and set them 
down according to the General Rule for Simple Propor- 
tion. 

3®. Then multiply all the second terms together, and 
multiply this product by the third term. 

4*^. Divide this last product by the product of all the first 
terms, for the answer. 

For Contractions, — Divide any term in the first place 
and any in the second place by common factors ; or, any of 
i\iQ first terms and any of the third terms by common fac- 
tors. 
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acres. 
Having Stated the same ques- 21 : 16 :: 20 



20 



l&mi according to the rule, we ^ • ^^ •• 
multipiy 21 and 8, the two first iqq i^ 
terms, and 16 and 12, the two 192 

second terms, and then proceed , /jo\ JTT^ 

as in Simple Proportion. . 

22 ac. 3 rds. 17^ pla. Jnk 
Contracted. 
The diyidends are written 21 : 16 :: 20 

above, and the divisors belowt 8 : 12 

a Ime; then they are con- 5«;X^x20 2x4x20 
Iracted by dividing by common . s 

fiictors. Vi^^, 7 

«i^»22 ac. 3 r. 17^ p. 

Bj/ First Principles. 
21 men in 8 days dig 20 acres 
1 man in 8 days will dig |f acre 
1 man in 1 day will dig^^ acre 
whence 16 men in 1 day will dig 20 x 16 20x2 • 

168 * 21 
„ 16 „ 12 days „ \^x20 x2 _ 8x20 _ieo ^ ^^ 

3 rds. 17^ pis. Ans, 

Education and Constabulary Offices, 

Ex. 2. If 20 horses and 196 sheep can be kept 18 days for j£l5l 
10«., what sam will keep 15 horses and 72 sheep for 8 days, supposing 
5 horses to eat as much as 76 sheep? 

When 5 horses » 76 sheep, 20 horses =304 sheep; therefore 20 
horses and 196 sheep»304-i-196:=500 sheep. Again, 15 horsesa 
3x76=: 228 sheep, and 15 horses and 72 sheep »= 300 sheep. Hence 
the statement. 

By First Principles, £ s. d, £ s, 

500 sheep for 18 days = 151 10 5^S(S : 3^ .. jg^ j^ . 

100 sheep for 18 days « 30 6 1^ « 8 " ^ ' 

100 sheep for 1 day - 113 8 ^^ I "S^^ .^^TZZ 

300 sheep for 1 day - 6 1 15 : 4 ^ 

aOO sheep for 8 days = £40 8*. -4«j. ^40 8s, 

XXX. 

Post Office, War Department, Prisons, ffc, 
L If the carriage of 21 cwts. fo** 4 miles costs 11«. Sd,, find the cosy 
of carrj'mg 7 cwts, 47 miles ? 
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2. If 7 men can mow 34 acres in 12 days of 8; hours each, how 
many can be mown by 30 men in 11 days of 7} hours each ? 

Post Office ^Provincial Clerks). 

3. If jS600 gain £45 in 18 months how much will £100 gain m a 
3 ear ? 

Customs, 

4. If £100 in 12 months gain £7 interest, what is the interett of 
£571 for 6 years? 

Varkms Departments, 

6. If 12 men working 8 hours a day can build a house in 70 dayi^ 
in how many days might it be built by 42 men working 10 hoon 
aday ? 

6. If 6 iron bars 4 ft long, 3 inehes broad, an4 2 inches thick, 
weigh 288 lbs., how much will 15 weigh, each 6} ft long, 4 in. broad, 
and 3 in. thick? 

7. If 5 men receive ^9l5s, wages for 12 weeks, what ^dll be the 
wages of 16 men for 20 weeks ? 

8. If 49 men can do a piece of work in 130 ^ajb of 8 hours each, 
how many hours a day must 196 men work to do as much. In 26 days ? 

9. If 780 men -on full rations consume 91 quarters <)f! wheat in 49 
days, how many on half rations will consume 69 quarters in 9 days ? 

10. If 8 men can mow 7 acres of grass in 5 days of 9 hours each, 
in how many days^of 10 hours eachiwill 5 men mow 35 acres? 

11. If 200 men in 12 days of 8 hrs. each can dig a trench 160 yds. 
long 6 wide and 4 deep,^ in how many days of 10 hours will 90 mea 
dig a trench 450 yards long 4 wide and 3 deep ? . . . ^ 

12. ' If the carriage of j65 lbs. for 120 miles cost 6^., hoir mndb maj* 
I have carried 750 miles for a guinea ? 

Miscellaneous Exeboises in Phopobtion. 

Audit Office. 

I. If 3 cwts. cost £11 Is, 3d, what will be the price of 16 cwts. 
Iqr. 211bs.? 
' % Us cwts. 1 3 lbs. cost £l4 2s.9d, what will 7 cwts. 2 qrs. 25 lbs. cost? 

8. If 3875 cwts. cost £84596 9«. ^^d, what will 1 cwt. cost? 

4. If 124 tons 16 cWts* 2 qrs* 16 lbs. cost £1613 I9s, ^ what wilt 
t tons cost 



.^M 
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Admiralty, 

5. If 84 men ean do a piece of work in 2 months, how long will it 
take 12 men to do the same ? 

6. If the carriage of 18 tons 13 cwts. 3 qrs. 14 lbs. cost ISs. 7^1 
what will be the cost of the carriage of 256 tons 19 cwts. 2 qrs. 
26 lbs.? 

Inland Revenue, 

7. If a penny loaf weighs 4 oz. when floor is at 4«. the peck, what 
should it weigh when flour is 5s. 4d, the peck ? 

8. Assuming that 32 bricks will make 9 square feet of payement, 
how many will be required to paye a yard 63 feet long by 36 feet 
wide? 

War Department 

9. What would be the cost of 5000 lbs. of salt beef at £2 15«. 4d. 
per cwt ? 

10. What would be the charge for fuel for 800 men for 12 months, 
provided the ration for each man per diem consisted of 1 J foot of wood 
from 1st May to Slst October, and half that quantity for the remainder 
of the year, the price of fuel being 6|<f. per foot ? 

11. What sum of money will be required per week of 7 days to 
pay 8 companies, each consisting of 95 men, at Is. l^ a day for 
each man ? 

12. What is the cost of 3 cwts. 3 qrs. 3 lbs. of beef at 4f|<f. per lb. ? 

13. If gunpowder cost £4 18«. 6d, per cwt. what is the value of 
14 cwts. 2 qrs. 7 lbs. ? 

14. What ought a loaf to weigh when wheat is at is, a bushel^ if 
when at 5s. Sd, a bushel it weighs 2 lbs. 8 oz. ? 

15. If the carriage of 8 cwts. of coals 128 miles cost 48«. what would 
be the charge for 4 cwts. 32 miles at the same rate ? 

Post Office, 

16. What is the income of a person who pays £22 7s, 5d, for income* 
tax at the rate of 7d, in the pound ? 

17. What must an income of £400 pay towards a tax at 4s. 6c?. in 
the£? 

18. 44| guineas nsed to be coined out of 1 pound standard gold, how 
many sovereigns are now coined out of this weight ? 

19. If a bankrupt is able to pay I2s. 6|d in the £ and his debts 
amount to jS9600, what is his estate worth ? 

20. If a bankrupt, whose effects are worth £1181 12s. 6dL owes 
j^'//^g Ws„ bow much will he be able to pay va the £ ? 
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Customs^ Junior Clerks, War Department, Post Office, Department qf 

Science and Art, ffc, 

21. If a 4(2. loaf weighs 24 oz. when wheat is at 50«. per quarter, 
what is the price of wheat when the 6d. loaf weighs 30 os. ? 

23. If it cost £18 5s, 9d. to carpet a room 22 ft long and 19 ft 
wide, how much will a carpet of the same kind cost for a room 27 ft 
long and 16 ft wide? 

23. Find the cost of carpeting a room that is 25 ft long by 20 ft, 
wide, the price of a yard of carpet 2 ft 6 in. wide being 4«. 8JL ? 

24. A person who values his property at jS3500 insures half of it at 
&s. 6d per cent, and half at 4s, 6d, per cent ; what does it cost him ? 

25. Reduce £125 lOs, into francs and centimes, exchanged at 23 
francs 6 centimes per £ (100 centimes :=1 franc). 

26. If 17 c^ts. 3 qrs. 14 lbs. of barley cost £S ISs. 9<f., how much 
may be bought for £5 I2s, 6d,f 

27. How much will a creditor lose on a debt of £5342 5s, when a 
bankrupt can only pay IBs, 6d, in the pound ? 

28. Find the income-tax on £7530 lis. 4j at 16dl in the pound. 

29. If 12 men can mow a field of grass in 5 days, in how many days 
tould 8 men mow the same ? 

30. How many yards of carpet, 2 ft. 6 in. broad, will coyer a room 
which is 32 ft. long and 15 ft. broad ? 

31. If 5 gallons of oil cost 18s. 4d, find the cost of 13 gals. 3 qrts. 
1 pint 

32. What is the income corresponding to an income-tax of £108 
Is, ^d. at the rate of 9d. in the pound ? 

Customs and Excise* 

33. Required the cost of 17 hogsheads of tobacco, each weighing 
*.I cwts. 2 qrs. 19 lbs. at £19 Ss, per cwt 

War Department, 

34. If the price of 1 oz. of gold is £3 lOs. what is the price of 
14 ingots, each weighing 3 lbs. 7 oz. 14 dwts. 21 grs. ? 

35. If 1 yard of cloth cost 15^. 6fc?. ^vhat will be the price of 32) 
yards at the same rate ? 

Various Departments. 

36. If 780 men on full rations consume 221 quarters of wheat in 119 
days, how many on half rations will consume 437 quarters in 57 days ? 

37. If the shares of a railway are at 76) when consols are at 93), 
what should be their price when consols are at 891 ? 
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38. How many yards of matting 7'd ft. broad will cover a floor 
27*d ft. long and I0*08d ft. broad? 

39.* If 3f lbs. of tea cost 15«. Bd. how many pounds can I buy for 
£4 3s. loi^r. 

40. A tobacconist mixed together 80 lbs. of tobacco at I4d, per lb., 
100 lbs. at 20d,f 60 lbs. at 4s, lOdL, and 20 lbs. at 2s, lOd, per lb. ; 
what will be the value of 8 oi. of this mixture ? 

41. Find the income-tax on £8313 5s, at 7d, in the £, 

42. If a bar of gold weighing 7 lbs. 1 oz. 14 dwts. is worth £257 2«. 
what is that per os. ? 

43. If 12 men can dig a trench 15 yds. long and 4 broad in 3 days 
of 12 hours each, in how many days of 9 hours each can 8 men dig a 
trench 20 yards long and 8 broad ? 

44. If £59 lOs, will buy 26 cwts. 2 qrs. of sugar, what quantity will 
£6 Us. 2d, buy ? 

45. If a penny loaf weighs 5 oz. when wheat is at 62 shillings the 
quarter, what ought it to weigh when wheat is 64s, the quarter? 

46. If by paying down £70 17^^ 6dL a person becomes entitled to 
£2 9s. 7d. a year, what income should he gain by paying £2 151 17«. %d, 
in the same way? 

47. If a tax on an income of £1132 amount to £125 Is, 5|<f. what is 
that in the pound ? . . 

48. If the carriage of 107 cwts. 10 lbs. cost £37 Ss, 7ld. what would 
the carriage of a ton cost ? 

49. The shares of a giren railway are at 59| when consols are at 93j, 
what should be their value when consols are at 91| ? 

50. If the price of 3 bushels of wheat is IBs, 9d, find the price of 
12 quarters 2 bushels 1 peck. 

51. Find the income corresponding to an income-tax of £50 7s, Id, 
at 5d, in the pound. 

52. Gold of the value of £423284 arrives from Australia ; what is 
its weight, the price being £3 18«. per oz. ? 

53. Find the value of 14 cwts. 3 qrs. 17 lbs. of sugar at £2 17s. 
per cwt ' 

54. If 3| lbs. of sugar cost 2s, what will be the price of 54 cwts. 
2 qrs. 7 lbs. ? ' ' 

* 15*. 3c/. = 15i« 15-25, and 3|=3-4, and £4 3«. 10jrf.«=83|i (|>.- 
88*875 : then r- 






3*4 lbs. 



*61 will divide Ist and 2nd, and 
we have 1 : 5*5. Then 5 5 x 34 
-:::18-7 lbs. Ans, 
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55. Find the amount of income-tax on £945 17«. Sd. at )4d: in 
the£. 

56. A person fails for £1078 and his effects are worth £370 IBs, 5^. 
What will be the dividend on £78 10«. ? 

57. If 6 cwts. cost £9 6«., what is the value of 18 cwts. 1 qr. 
SI lbs.? 

58. Find what is the income of a person who pays an incoine-tax 
of £77 1«. 8|c/. when th^ rate is lOd. in the pound. 

59. If 16 pioneers, in 5 days of 12} hours long, can dig a trench 
139'7d yards long, ^ yards wide, and 21 yards deep, how many hours 
per day must 90 pioneers work during 42 days, in order to dig a trench 
4910^ yards long, 4| yards wide, and 3^ yards deep ? 

60. If 248 navvies, in 5^ days of 11 hours each, dig a trench 2d2| 
feet long, 3 feet 8 inches wide, and 2 feet 4 inches deep, in how many 
days of 9 hours each should 24 navvies d^ a trench 337^ feet long, 
5f feet wide, and 42' inches deep^ if the degree of hardness of the 
ground in the first case be to that in the second as 7^4 ? 

THE CHAIN RULE. 
Conjoined Propobtion or Chain Rule. 

131. Conjoined Proportion or Chain Rule is the combi- 
nation of several ratios or proportions, through which the 
ratio of the first and last term is discovered. 

132. This rule, which relates principally to the exchanges 
between nations, is frequently applied to other mercantile 
transactions, and will be understood from the following ex- 
amples. 

Ex. 1. If 3 lbs. of tf a be worth 4 lbs. of coffee, and 12 lbs. of ojffee 
worth 40 lbs. of sugar, how many pounds of sugar are worth 27 lbs. 
of tea? 

We just write -4n*. = 27 lbs. tea, 

^n^.Bthe term to 3 lbs. tea«4 lbs. coffee, 

which, firom the 12 lbs. coffee » 40 lbs. sugar; 

question , it must be * 

equal ; then a term 3 

of the same name ^ 

as that already „ ^X><^><40 

written isplaced on ^^^°^^ ^x\^ = ^2° ^^^' '^' 

the left under Ans, , ^ 
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id iU eqaal opposite to it on the left, and so oo : and having written 
all the terms in this manner, we divide the product of the consequents 
hy the product of the antecedents. 

133. Care must be taken when cases of Reduction arise to 
have the terms of the same name in the same denomination. 

Ex. 2. A can do as much work in 3 days as B can do in 4, B can 
do as much in 10 days as C in 12, and C can do as much in 9 days as 
D in 15; bow many days' work of D are equal to 18 of A? 

^iM.=18ofA 
3of A-4ofB 
10ofB»I2ofC 
9of Cal5ofD 



1. If 75 thalers»9 francs, 15 scudi»81 francs, 270 gulden » 124 
scudi, and 10 gulden b;61, find the numher of tha]ers»£4 15f. 

2. Russian thalers are exchanged at Rome at the rate of 4 fbr 3 
scudi; 4 scudi are given in Paris for 1 Napoleon, and 15 Napoleons in 
London for £11 15«.; what will a person lose on exchanging in Rome 
3,C00 thalers worth 3«. each? 

3. The exchange between London and Paris is 25*5 francs for £\ 
sterling; between Paris and Amsterdam is 117 fj^ncs for 55 florins, 
and between Amsterdam and Hamburg 11 florins for 13 marks; find 
the exchange between London and Hamburg. 

4. The first of six boys can copy -3 lines while the second copies 2, 
and the second 5 while the third is copying 6, and the third 7 while the 
fourth copies 8, and the fourth 9 while the fifth copies 10, and the fifth 
15 while the sixth copies 14; how many lines should the first copy while 
the sixth copies 128? 

5. A London merchant owes a sum of i£3,500 to another in Paris ; 
what is his gain, if, instead of sending direct, he remits the money 
from London to Venice, from Venice to Hamburg, and from Hamburg 
to Paris, the exchange being £1 =24*6 francs, 19 francs » 10 Hamburg 
merks, 1 Hamburg merk=4j lire of Venice, and 55j lire=£l ? 

6. The pound Troy of British standard silver of which 1 1 ounces 
2 dwts. are pure silver, makes 66 shillings, and 100 francs weigh 461 

gnms, of irhicb ,^ rf*' pure silver ; flnd the value in franca and decimal 
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of a fran<v of 20 shillings, tlie gram being = 15-4 3235 grains, neglecting 
the yalue of the metal vith which the silver is alloyed. 

7. If 10 gallons malt spirits be worth 6 gallons of brandy, and 8 
gallons of brandy worth 12 gallons of sherry, and 18 gallons of sherry 
•worth 14 of claret, find how many gallons of malt spirits 21 gallons 
of claret are worth. 

8. If 14 lbs. of butter are worth 10 stones of oats, and 6 sts. of 
oats =31 sts. of flour, and 2 sts. of flour «= 10 sts. of salt, and 15 sts. 
of salt =6 doz. of eggs, how many doz. of eggs are 7 lbs. of butter 
worth ? 

9. If 7 lbs. of beef be worth 8 lbs. of pork, and 9 lbs. of pork =7 lbs. 
of bacon, and 20 lbs. of bacon =18 lbs. mutton, and 12 lbs. mutton 
«»10 lbs. cheese; how many pounds of cheese are equivalent to 8 
pounds beef ? «_^__ 

PARTNERSHIP. 

134. When several persons join in trade the profits or 
losses will be proportional to the capital subscribed bj each 
and the time it was employed in business. 

Partnership is usually divided into two cases: 1. When 
the stocks have been in trade the same time. 2. When the 
stocks have been in trade for different periods of time. 

Ex. 1. Two persons enter into partnership, one puts in £450, the 
other €330 ; how are they to divide their first year's profits, which 
amount to £487 lO^.? 

The suQi of the stocks £450 + £330 « £780 ; then, we have £780 : 
450 :: £487 10«. : £28 1 bs, the first partner's share. 

Again, £780 : £330 :: £487 10«. : £206 5«. the share of the other 
partner. 

By First Principles, 

Gain on £780 » £487 10s., and hence gain on £1»^1H-I2f: 

® 780 

/.gain on £450=^^«^ 1'^^^'^"'^ ^^^'-^^^£281 5,. 



J • -ffoQA ^487 10«. xB)8& £487 10*. x 11 -,„^^ - 
and gam on £330= 5-— — 22^= _ «£206 5ik 

\^^ 26 

India Board. 

Ex. 2. A tradesman starts with a capital of £960, and aAer 3 yean 
takes another into partnership with £2100. After 4 years more the 
whole profits amount to £2304 ; how ought this to ^ift ^viv\^ \«.V««t\i 
them ? 
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Knt man's capital x its time in trade =^£960 x 7 s=:f6720 
Second man's capital x its time in trade =£2100 x 4 =£8400 

15120 

Whence, we have 15120 : 6720 :: £2304 : £1024 share of first ; 
and 15120 : 8400 :: 2304 : £1280 share of second. The reason for 
the abore operation is obviotus, for £6720 for one year is the same as 
£960 for 7 years, so far as gain or loss is <!oncemed. 

XXXIII. 

1. If I commence business with a capital of £2000, and at the end 
of 2 years take a partner who has £6000. At the end of 2 years more, 
how much should my partner receive, our profits being £1000 ? 

2. A, B and C enter into partnership : A puts in £450 for 4 months : 
B £360 for 6 months : and C £260 for 9 months. What should be 
each of their shares in a gain of £210 ? 

3. Four persons hold a pasture farm in common, for which they ar« 
to pay £80 17«., and into which A puts 8 cows for 3 months ; B, 
9 cows for 4 months; C, 16 cows for 3 months ; and D, 13 cows for 
3 months. How much of the rent should each pay ? 



SIMPLE INTEREST. 

135. Interest is the price paid for the use of money. 

The money borrowed is called the principal. 

The sum given for the use of £100 for a year is called 
the rate per cent. 

The PRINCIPAL and interest, when added together, are 
called the amount, that is, the whole amount of money due 
by the borrower. 

If I lend my friend £100 for a year, and if he pay me £5 
for the use of it ; the £100 lent to him is the principal ; the 
£5 which he pays me is the rate ; and the whole money due 
at the end of the year, £100 +£5 =£105, is the amount. 

If the interest be added to the principal at the end of 
certain periods, and this amount considered as new principal, 
if IB called Compound Interest, 
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When the interest is not so added, it is Simple Interest. 

Almost all the examples in finding the interest of money 
will be understood from the following proportional con- 
sideration : — 

If i^lOO (cent.) produce a certain sum (the rate) in one 
year, what will any other sum of money (the given princi- 
pal) produce, in any other time (the given time) ? 

136* To FIND THE Interest. — General Kule. 

Multiply the principal by the rate, and that product 
by the time in years, months or days, and divide by 100^ 
1200, or 36500, respectively, for the answer. 

FOR TEARS. 

War Department 

Ex. 1. What is the jsimple interest on £675 IBs, for 5 years at 3| 
per cent ? 

In the annexed example we first mnltiplj £675 18 

by 3 J, the rate, then this product by 6, the H 

time in years. We divide this last pro- 2027 14 

duct by 100, as in (57.) and find the 837 19 

answer, £118 5s. 7|<i. 2365 13 

Many prefer the following Method :— 6 

Multiply the rate by the time, and take 
aliquot parts of 100. 

3ix5 = 17| £675 18 



1,00)118,28 
20 

12 


5 


7,80 
100 


-1 


£118 58. 


7id.AnM. 



10 =^ 67 11 9-6 

5 =1 33 15 10*8 

2J=:J 16 17 11*4 

(or20=Jand2j=J). £118 5*. 7*8 



Note. — From a long experience, I can with confidence 
recommend the student who intends to thoroughly under* 
stand arithmetical calculations, to reject all rules that are 
merely approximations. Nowhere is this more necessary 
than in calculating interest. 
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Ex. 2. Find the simple interest on £775 16«. Sd for 3| yean at 2j 
per cent, per annum. 

Note. — / recommend the following method, 

£775 16 8x8|x2i £775|xl5x5 
100 "100x4x2 

J? 

_ 3e4655xX^x1^ _ je4655 _ £581 17 6 

*" « X 'I^Ot^ x4x2 8x8** 8 

4 

=£12 14«. 9\d, Ans. 

or 3|x2^=9} product of rate and time. 

£775 16 8 

10-^ of 100 77 11 8 
10-9|-f=^of 10 4 16 11| 

72 14 8i Ans. 

Ex. 3. Find the simple interest on £533 6«. Sd. for 10 months it 4\ 
per cent, per annum. 

40 ^ 
£533| X 1^ X 4| _ £\^m x ^ -^pgo Ans 
12xl0i^ ^x1,^x2 

Ex. 4. Find the amount at simple interest of £575 17s. 6d. for 1 year 
and 10| months at 5 per cent per annum. 

By the rule : 3 

£575^x22^x5 £4607 x^^xH 
1200 "■ XWx8^2 

16 
£13821 £863 16 3 ^g3 jg ^ a t^^ interest 
16x16 16 " 

.*. £575 17 6 + £53 19 9ft =£629 17 3ft Awt. 



Various Departments, 

Ex. 5. Find tlie interest on £1158 17 s. Gd. for 1 year l|5 da^s«t 2} 
percent, 
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£ s. d. 
We first multiply the principal hy 1158 17 6 , 

2}, and then this product hy 480, the 2j 

numher of days (365 + 115)=480= 10 2317* 15 

X 8 X 6. We divide the last product hy 579 8 9 

36500 according to the rule, ^897 3 9 

10 

28971 17 6 prod.hy 10 
8 



231775 prod, hy SO 
6 



3650^139065lS( prod, hy 48f 
10950 



29565 (£38 2«. Ana, 
29200 



365 
20 

7300 
7300 



The work of the ahove more hriefly. 

^,,.« ,^ *j ,,e«T *v 1158jx2}x480 9271x^ x48(5^ 
£1158 17,. 6rf.«ll58| : then 3^^ J^^ 8x2 x 365 x^ ' 

1| X !^ X 365 X 2 365 x 2 730 

By Decimals. £l 158j= 1 158-876 

In multiplying hy 2*5 we use the H'^ ^'^ 

rule (36). 2897*1875 

480 



2317750000 
115887500 

36500)1390650-0000 

£38 29. Ang. 
By First Principles, 

Interest of £100 for I year » 2} «=£2 lOs. 

henee int. of £l for 1 year «^ «-L « J. 

100 200 40 

^ int. of £1 for 1 day = — I — 
^ "^ 40 X 365 

H int of £1 for 480 days = _155L-«il 

^ 40x365 8«S 
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^1158 17 6x12 



Whence int of £1158 \7s, 6dL for 480 days 
^»£38 2s. Anh, 



365 

£13906 10 



365 

Ex. 6. Find the interest and amoant of £225 lOs. from 23rd Septem- 
ber to 11th January following, at 5 per cent 

' dayi. 

September 7" 
October 31 



November 30 

December 31 

• January 1 1 

Total no. of days TlO 



Then ^^25^ ^ 110 x^ _ 451 x 11(S^ _ 4961 _ 
^1^1^ " 7306( X 2 1460 
£3 78, llfi<^. interest 

£225 10 + £3 7 llfi-£228 17 11||. amount 



XXXIV. 

Constabulary Office. 

1. Find the simple interest on £507 lOs, for Z\ years at 4 per 
cent 

Customs f Post Office^ ffc, 

2. Find the interest on £1257 15«. for 5} years at 4 per cent per 
annum. 

Various Departments. 

3. Find the interest on £3000 for 8 months, at 4 per cent, less in- 
cnme-taz at 14dL in the pound. 

4. Find the interest on £260 lOs, for 3| years at 4^ per cent. 

5. Find the simple interest on £4164 lOs, for 6 years at 2} per cent 
per annum. 

G. Find the interest on £1250 in 7^ years at 3j- per cent 

7. Find the interest on £1257 15«. for 5} years, at 4^ per cent per 
annum. 

8. Find the interest on £194 from 3rd March to the 18th December 
following at 5 per cent per annum. 

9. Find the interest on £260 lOs. for 3} years at 4^ per cent- 

10. Find the amount of £322 1;35. for 10^ years at Sjf per cent 
simple interest. 
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11. Fbd the interest at 4} per cent on £924 12a. Sd. lent on 18th 
March and repaid on the 1 1th August, the former day being excluded 
and the latter included. 

137- The following class of questions has been frequently 
proposed. 

Various Departments, 

Ex. 7. At "what rate per cent, will the interest on £1250 for 5 years 
amount to £265 12^. ^d. ? 

V £ s* d. 

Interest of £1250 for 5 years » 265 12 6 

Interest of £1250 for 1 year 

»one-fifthof £265 12«. 6(1. » £53 2 6 

Therefore interest of £l for 1 year «• . .^, 

'' - 1250 

Whence interest of £100 for 1 year^'^^S—l^^W 

^ £53 2 6x2 _ £l06 S ^^i^^^ 
"* 25 '"25 

Various Departmenls. 

12. At what rate per cent, per annum will the interest on £1270 
189. 9d amount to £76 5«. 1^. simple interest in 2 years ? 

13. At what .rate per cent, simple interest will £320 amount to 
£360 16«. in 3 years ? 

14. At what rate per cent simple interest will £951 7«. 6(^. amount 
to £1141 139. in 5 years ? 

War Department 

15. At what rate per cent per annum simple interest will £300 
amount to £414 in 8 years? 



L Science and Art, Prisons, Post Office, and other Offices* 

Ex. 8. In what time will £2000 amount to £2857 lOs, at 5| per 
cent simple interest ? 

£ s. 
The amount »2857 10 
The principal =2000 

Therefore the interest is £857 10«. 
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Now, interest of £2000 for 1 year at 5^»£l05 ; then £857 10-3-105 
b8 jra, 2 months. Ans, 

Various Departments, 

16. In what time will £171 7s. ^d, amount to £217 Is. ^, at 3} per 
cent? 

17. In what time will £1337 12«. Id. amount to £1698 15^. 1}(/. at 
6 per cent, simple interest ? 

Various Departments, 

Ex. 9. What sum of money put out to interest for 3| years at 4 per 
cent will amount to £296 Ss, ? 

The interest of £l for 3} years at 4 per cenLs=iii^~=ii = — , 

* "^ '^ 100 100 50' 

therefore the amount of £l at the same rate and for same time 
• 1j5j; whence £296 8-rl^«^^5!^^^ = £^ t1^x{S-£5 4x 50 

»£260. Ans. 

18. What sum will amount to £45 Os, 9|d in a year at 6^ per cent ? 

19. What sum of money put out at simple interest for 3 years, at 4^ 
per cent, will amount to £1602 0^. l|<i ? 

Education and Constabulary Offices, 
30. Find the simple interest on £2175 10«. for 3 years at 4^ per cent 

India Office. 

21. Find the simple interest on £1923 1 5s. for 2 years and 8 months 
at 3| per cent. 

Proposed in Departments where * Arithmetic including Vulgar and 
Decimal Fractions * is to be known. 

22. What principal lent at 3^ percent, simple interest, will amount in 
5 years to £1884 \9s. lO^d. ? 

23. Find the interest at 4} per cent on £1835 Bs. Ad., lent on 11th 
of March and repaid on 4th August following? 

24. At what ra(b will the interest on £4127 10^. amount to £92 
17*. 4^. in a year? 

25. What sum of money put out to interest for 6 years at 3^ per 
cent will amount to £259 7s. 5d. ? 

26. At what rate per cent will £1303 6*, Sd. amount to £1687 
\4s, \0d. in 10 years at simple interest? 
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S7. Find the simple interest on £588 65. Sd, at 3} per cetit for 5 yrs. 

28. In what time will £527 lOs. amount to £602 IBs, ^d. at 4| per 
cent, simple interest ? 

29. Find the simple interest on £1248 12^. at 3| per cent for 5 yrs. 

30. At what rate per cent, (simple interest) will £2063 I5s. amount 
to £2249 9«. 9d. in 2) years ? 

239. (1). When principal, rate per cent, and time are 

given : 

I. Interest=?121£iE^ii55illl!E2 

100 

(2). When interest, rate and time are given to find the 
principal : 

II. Principal = ^OO^J°J;fe«t 
^ Rate X Time 

(3). When principal, interest and time are given to find 
the rate : 

IIL Rate=-2^£J1^§?*^ 
Principal x Time 

(4). When principal, interest and rate are given to find 
the time : 

IV. Timf- 100 ^Interest 

Principal x Rate 

(5). When amount, rate and time are given to find the 
principal : 

V. Principal-. ^ 00 x Amount 



100 + Rate X Time 



Ex. 8. What principal will produce £45 10«. interest in 3} years at 
4 per cent ? 

By II. we have the principal^}22lpL}^„i^^ ^£325 Ans, 

Ex. 9. At what rate per cent, will £325 produce £45 10«. in 3j 
years ? 

By IIL ^e haye, rate^^^J'f*' ^O'-J"^^ \0'-J " m\^'-_ 

^5^1^x3^ I3x3i " \^ - 

4 Ans, 

Ex. 10. What principal will amount to £370 10«. at 4. per cent in 

3 J years ? 

By V. we have, principal^ ^^^ ^^ ^^^^ \Q^' ^£37050 £6175 
^ '/ ^ 100 + 4x3} \X\ 19 

£325 AnM. 
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DISCOUNT. 

140- Discount is an allowance made for the payment of 
money before it becomes due. 

K I owe my friend £105, which I am to pay him at the 
end of a year; he cannot expect me to pay before the 
proper time, except he pays or abates me a certain sum in 
consideration of my paying him before he is legally en- 
titled to payment. Supposing that he requires his money 
presently, he will very probably be satisfied with £100 in- 
stead of waiting until one year elapse for £105. 

The £100 he gets from me is called the Present worth of 
the £105 ; the £5 which my friend abates, is called the 
Discount ; and, like Interest, it is calculated at a per cen- 
tage. 

Properly speaking the Present worth is that sum whichi 
if put to interest at the given rate and for the given time, 
would amount to the sum due. £100 put to interest for a 
year, at 5 per cent., will amount to £105 ; therefore £100 
is the ^n/e present worth of £105 due 1 year hence at 5 per 
cent per annum. 

141. To find the present worth accurately. 

Bulb. — ^I. Say £100 + its interest at the given rate and 
for the. given time : the given sum : : £100 : the present 
worth, 

Ex. 1. What is the present value of a bill of £550 pbyable in 3 yrs., 
at 5 per cent. ? 

The amount of £100 in 2 yrs., at 5 per £110 : £550::£l00 
cent., is £110, consequently £100 is the pre- 1^ x 10^ 

sent worth of £110 due in two years; hence ■•£600 Ans, 

the reason of the statement ^^^ 

Or, since the present worth of £110 is £100, the present worth of 
£1 is»^»)f ; hence £550 x i;«=£500 Ans. 

A bill is not legaUy payable in Great Britain and Ireland 
until B dajB, called ' Days of Grace,' after the time men- 
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tioiied in it. These days must be included in the calcula- 
tion. When a bill becomes nominally/ due on the 29th, 
30th, or 31 st, of a month which has not so manj days, the 
last day of the month is taken ; therefore the bill will be 
legally due on the 3rd of the following month. Bills falling 
legally due on Sunday are paid in Great Britain and Ireland 
on Saturday. 

There is another kind of discount or abatement some- 
times made to the purchaser of goods, in consideration of 
ready mpney payment. ^ .This gives the seller the advantage 
of a cash payment, whild'it brings a small redaction in the 
cost to the buyer. 

142. Bankers and merchants invariably calculate the 
present worth of bills by the fdllowing rule :— 

Rule. — II. — 1^. Find the time from the day on which 
the bill is discounted, until the day it will be legaUy pay* 
able. 

2^. The interest of the amount of the bill for this time^ 
and at the given rate, is the discount charged. 

Ex. 2. A bill of £120 is draini on 14th May, at 4 months, and dis- 
connted on 3rd August ; ifhat ready money ixsa&i be giren for it, at 5 
per cent ? ^ 

The time from 3rd Aagnst till 17th (14th + 3 Days of Grace) Sep- 
tember, is 45 days ; now the interest of £120 for 45 days is 14«i 9f|</., 
the discount. Hence £l20-Us. 9f|<f.»£ll9 \5«. 2fj</., the present 
worth, " • '. 

Since by this rule the discount of £105 for a year, at 5 
per cent, is £S 55., and £5 by Rule I. ; it follows that the 
discount charged by merchants and bankers is too great. 
On comparing both results, it will be evident that the in- 
terest on any bill, as found by Rule II., exceeds the true 
discount by the interest upon the true discount. 

Ex. 1. What is the discount on, and the present worth of, a bill oi 
£250 drawn on 13th March at 6 months, discounted on 5th July at 6| 
per cent 
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TUf bin -wtXL be IcgaDj dae oa ledi Septanber; aai fimn SUi July 
to 16tb September is 



JolySe 

Sept 16 

TSdays^ 



Tben tbe interest of jCIOO for 73 daji at ^ per eent 

-'^"^"^=— ="=^tA; therefore lOl^S,: 
^1^)^ 5x2 10 ^ "^ 

1^::850 : £S 14«. ^fd. disooont; wberefore £250— 

£2 14& 4g^.s=£247 5& 7j^ tbe preeent wortb. 



XXXV. 



1. Find tiie discount on, and tbe present worA ai, a bill of :^4S lOs, 
drawn on 25th Sept 1862, at 10 months, diseoonted 15th Mareh follow- 
ing at 5 per cent 

2. What is the difference between the ample interest and diseoont 
on a bill of j£l000 drawn at 9 months at 3^ per cent ? 

3. How should a hatter sell hats for read j money which he sells at 
IBs, giying a year's credit, veckooing discount at 8 per cent ? 

Varimu DepariwumtM. 

4. Explain the difference between interest and discount, and find the 
true present worth of £553 15t. due 2 years hence, at 5| per cent 

5. Explain the difference between interest and discount, and find the 
present worth of £2674 6s. due 3 years hence at 4| per cent 

6. What is tbe troe diseoont on £l 186 5s, lid. doe 8 months hence, 
the rate of interest being 5} per cent per annom ? 

7. Find the discount on £594 I4s, 9d. due 8 months hence, at 5f per 
eent simple interest. 

8. Find the discount on £1511 7s. Id. payable 3j- years hence, at 4 
per cent simple interest 

9. Find the discount on £2267 Os. 7^ payable ^ years hence, at 4 
per cent, simple interest 

10. Required the present value of £430 due 4 months henee at 4 
per cent, per annum. 

11. The discount on a sum doe one year hence at 5 per cent per 
annum interest is £15 : what is the sum? 

12. The retail price of a book is 24«., and 25 are sold for £20 8s,: 
what rate per cent, of discount is allowed? 

13. A man buys goods at noon every day in the year, and pays for 
them at noon the following New Year's Day, what was the average 
length of his credit ? If money be worth 5 per cent, per annum, find 
the ratio between the price paid by him, and that by a ready money 
c'a.fioiner. 
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COMMISSION &c. 

143. Commission, Insurance, Bbokeragb, Stocks, he., 
like Interest and Discount^ are calculated at a per centage. 

Commission is a per centage paid to an agent or factor 
for buying or selling goods or transacting other business. 

Insurance or Assurance is a per centage paid to an indi- 
vidual or public company that undertakes to pay the amount 
insured in case of the entire loss of the property, or U>repair 
KDj accidental injuries it may receive. The Policy oflnsur" 
ance is the legal deed, or document of agreement between the 
parties concerned. The whole annual payment is called the 

PBEMIUH. 

Idfe Insurance enables a person to secure a certain sum 
at his death for his family, by paying a company an annual 
per centage upon that sum, from the time he insures, during 
the remainder of his life. 

Insurance (roufsea risky or Marine Insurance, is a per cen- 
tage paid on the value of the cargo, for one voyage only, and 
is usually paid before the vessel sets sail. 

BfiOKERAaE is a small allowance made to a broker for 
procuring sales, purchasing stock, and transacting other 
money concerns. 

144. To find the commission ^c. 

BuLE. — Just proceed as in Simple Interest. 

Ex. 1. What is the commission on £A2% 16«., at 5 per cent t 

Here, as ^ of tiie principal gives the £426 16«. 

inierett (now called commianon) at 5 per g^ i b.£21 6«. W. Ans» 
cent, we divide by 20 fox the answer. 

Ex. 2. What is the insurance on £853 12«., at £4 Bs, Sd. per cent ? 

In this example we multiply bj the £853 12«. 

Me, and then divide by 100. ^ 

». d. 3414 8 

6 8^i^ 284 10 8 

1,00)36,98 18 8 



£S« \^ ^^AvA. 
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Ex. 3. What is the brokerage on £7360 IBs, Sd., at 5^. per eentt 

^*« ^'^■'^' ^"x* '• 73I0 ,'« t 

diride by 400 for the answer. £7360 », — 

lOs. 8rf.+400-£l8 Bs. Ojd .4«#. Or, 5«^» 1840 4 2 

since 5«.i-£i, wehaye, — —1- ^ , • 

* \ 1,00 « £18 8 Oj -4jul 

XXXVL 

1. What premium most be paid for insnring goods to the amount of 
£6500, at 6 per cent ? 

2. What is tiie brokerage on £3964 149., at I5s, per cent f 

3. What is the conmission on goods worth £767 14c. 7d,, at 7^ per 
cent? 

4. At 2c. 6d, per cent, what will be the brokerage on £4500 ? 

5. Calculate the brokerage on £3907 10c., at 2c. 6d, per cent 

6. What is the prendom of insurance, at 5 per cent., on goods 
worth £410 10c. ? 

7. A person aged 26 insures hki life for £2340, at £2 9c. 6tL per 
cent. ; what annual premium must he pay ? 

8.. A merchant Jli^ures a cargo whose value is 4^500, at 5 per c^t; 
for what sum should he insure so as to cover both the loss of the cargo 
and premium?*' 

9. How much must be insured on goods worth £1805, at 5 per cent, 
so that the value of the g<6odA'itnd-the premium may be rqiaid in case 
of loss?. ■■ :■ '\ ■ • 

10. What is the premium on a policy of £2475, on a life of 24 
years, at £2 2c. 4d. per cent for that age ? 

11. What is the conmiission ^n £998 ^c. 8(t, at £7 12c. 6d per 
cent? • '•■' ' \ ' • ... . 



EQUATION OF PAYMENTS. 

r • - . . ... , ;-> . 

145. When a person owes sevei^ debts paj&ble at dif- 
ferent times, to find tfie time ftt which the wbole might be 
paid without loss to either partj. 

Rule. — 1^. Multiply each debt hj the time which shoold 
elapse before it will become due. 

* ir€100 were insurrd, only €95 would be actually received, lince €5 premium wtt 
p»idi therefore the Insurance for £100 will cover a loss of 495 only. Now, If 
iasarmoce for £100 coven a lots of €95, what Insurance will cover a loss of 44fiOO f 
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2^ Then divide the sum of the prodacts by the sum of 
the debts. 

Various Departments, 

Ex. 1. Find by any rule ifith which you are acquainted the sum 
'which, paid one year hence, will be an equiyalent for £200 due now, 
and £600 due at the end of two years, the rate of interest being £5 per 
cent. 

The present value of £600 due two years hence iA £545^ : then the 
interest of £200 + £545^ for a year » £37^ : therefore 200 4* 
545^ -f £37A««£782 I4s, 6^ Ans. 

Ex. 2. One person owes another £50, payable in 6 months ; £60 
payable in 8m. ; and £90, payable in 4m. : at what time may all be 
paid without loss or gain ? 

Here the sum of the products is 1140, which, 50 x 6«300 
divided by 200, the sum of the debts, gives 5*7 60 x 8»480 
months. 90 x 4 « 360 

2,00)11,40 

Ans, 5*7 months 

XXXVIL 

Various Departments* 

1. Exphun any rule with which you are acquainted for determining 
' Equated Time of Payment,' reckoning either simple or compound 
interest, and apply it to find what sum paid two years hence will be an 
equivalent for £100 due one year hence, and £500 due three years 
hence, the rate of interest being 5 per cent. 

Not Proposed, 

2. If I owe my friend £80, payable in 4m. ; £70, payable in 6m. ; 
£90, payable in 8m.; and £120, payable in 10m.: in what time may I 
pay him the whole debt at once ? 

3. Required the equated time for the payment of three debts : one, 
£700, payable in 6m. ; another of £800, payable in 9m. ; and a third 
of £600, payable in lOm.? 

4. A debt is to be paid : ^ at the end of 2m. ; ji at 4nL ; and the 
remainder at 12m.: what is the eljuated time for the payment of the 
whole ? 

5. One-half of A debt of £2000 is payable in 10m. $ ^, in 12m. j }, in 
16m. ; and the remainder, in 20m.; when might the whole be paid at 
one payment? 
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THE STOCKS. 

146. When the Government of a country cannot obtain 
a sum of money equal to the exigencies of the State by the 
ordinary process of taxation, it contracts a loan at some 
fixed rate of interest, entering in the books, containing the 
names of the national creditors, and which are kept at the 
Bank, a statement that the lender has so much of the 
National Debt standing to his credit, and is consequently 
entitled to a certain annual payment. In contracting a 
new loan, the Government announces that it is willing to 
borrow a certain sum at a fixed rate of interest, generally 
3 per cent, and invites tenders from great capitalists, speci- 
fying the rate at which they will contract for the loan, — 
that is, how many pounds sterling they will pay to the 
Government in cash for the right to be considered a Govern- 
ment creditor for £100, and consequently to receive for 
that sum, so agreed to be paid, an annual payment of 
£3' until the debt is paid off by the Government in full. 
This right so registered in the Bank Books, is capable of 
being sold or transferred from one party to another, like 
any other kind of property. The interest is payable half 
yearly^ and that portion of the revenue from which it is 
paid, is called the Funds. The whole amount of money 
borrowed by Government is called the National Debt. 
Exchequer Bills are a kind of Promissory Notes issued by 
the Chancellor of the Exchequer, by the authority of 
Parliament, to supply some temporary exigency in the 
funds of the State, upon which interest per cent, per day 
is allowed until the lender is repaid the principal. 

If the rate of interest for money remained invariable^ the 
price of jglOO stock would always be £100 cash ; but as 
the value of money, like the value of other property, fluc- 
tuates according to the abundance or scarcity of money in 
circulation from lime to time, the price of stock varies 
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acoordinglj. Political circumstances which may be sup- 
posed to affect the credit of the country influence the price of 
stock : thus, at the time of the mutiny at the Nore, May 
1797, the 3 per cents, fell to the extreme depression of 48. 

Suppose I have £100 standing to my credit in the 3 per 
cent, consolidated stocks, or as it is generally written 3 per 
cent, consols, if the general rate of interest rise to 4 per 
cent, the value of my claim vrill fatly and will be worth less 
than j^lOO cash ; because a less sum than £100 will bring 
me £S interest elsewhere. On the contrary, if the general 
rate of interest fall to 2^ per cent., the value of my claim 
will rise, as it will take more than £100 to bring me £S 
interest elsewhere, which I am still paid by Government 
for my claim. When trade is dull, there will be much 
money lying on hand, the rate of interest will be low> and 
the Funds will rise : when trade is flourishing, capital will 
be in demand, the rate of interest will rise, and the Funds 
will fall. 

The sales and purchases in the Funds are effected by an 
agent or stock-broker, who receives 2s, 6d, per £100 stock ; 
in case of shares, a sum fixed bj the stock exchange. 

147. Railway Shares. — When a railway is projected a 
certain number of shares of an amount previously arranged 
is subscribed. Sometimes the whole sum is at once paid on 
each share, but more frequently it is paid by iiistalments or 
* calls,' as the necessities of the undertaking may require. 
For instance, if £50 shares be subscribed, £10 per share 
may be paid at first, and after a time £5 per share, and so 
on, as required by the progress of the works. Sometimes 
the whole amount of each share is never paid, as it is always 
impossible to determine the exact amount required to finish 
the works. When the original shares have all been paid 
up, and more money is still necessary, the company very 
often give the lenders a guarantee of a certain rate oi 
Interest for their shares out of the first of their profits. 
Shares subscribed in this manner are e^We^ prefexeuct 
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shares^ and are usually at 5 per cent. If the profits of the 
Company amount to more than 5 per cent, the ordinary 
are better than the jprefereTice shares. 

Dividends. — The dividend is the amount of interest paid on stock 
or shares : hence when the time of its payment approaches the stocks 
will rise : hence also the meaning of the letters * Ex. Div^ or * x. cL' 
(exclusive of dividend), which are attached to the price of shares in 
newspapers. When £100 stock sells for £100 cash, it is 9aid to be at 
par ; when it sells for more than £100 cash, it is at a 'premium; and 
when it sells for less than £100 cash, it is at a discount. 

In Irdandf when a person buys Government Stock, he must pay 
the seller the portion of dividend that has accrued since the previous 
time of payment. On the 3 per cent, consols, the dividends are paid 
on 5th January and 5th July, and on new threes on 8th of April and 
13th October. 

148. Purchases and Sales of Stock. 

Ex. 1. How much stock can a person purchase in the 8 per cents. 

•it 92^ for £6457 10«., brokerage included? 

Here £92^ + 1 (the brokerage) «£92i, the sum which will purchase 

^,«/. . , ,. ^6457 10x100 , 

«iuO stock : then ggj —the amount which can be purchased 

ft.,.^RAKTi/ino l\ 6^57^x100 Xl^Sl^^^x^^x 100 ,_,. . , , 
for£6457KlO*. = J)= ^ ° Wx2 ' ^ " '^"^ 

by reducing the two mixed numbers, 6457} and 92j^ to improper frac- 
tions, and writing the denominator of the former below and that of the 

latter above the lme)=i^5ii|jLl22 ^35 x 2 x 100=£7000. Ans. 

By statement^ 92^ : £6457 10::£lOO .* £7000. 

Ex. 2. How much will a person receive for £7000 m the' 3 per 
cents, at 92f, brokerage } per cent? 

Every £100 stock will realise £92|— } (the brokerage) 8£92} : th 
£7000 X 92 } X W X 18 5 

100 """l&iS^xfi ' =35 X 185 «»£6475. Ana, 

xxxvin. 

Find the amount of stock which can be purchased by investing :— 

1. £6802 in the 3 per cents., at 76. 

2. £6129 in the 4 per cents., at 85}. 

3. £5048 in the 3j per cents., at 78|. 

4 i 1 .)\v many shares can be purchased in the Midland railway f( 
£l-.701 10*., atl48J. 

t). lluw many Bank shares can be purchased for £4600 at 28ti 
brokerage i per share ? 
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Find liow much sterling money will be realised by selling :— 

6. £1850 in the 3| per cents, at 87^. 

7. £1200 in the 4 per cents, at 92|. 

8. £1550 in the 3 per cents, at 75§. 

9. £4770 Bank stock (£10 shares) at S5j, brokerage (^) included. 
10. £6850 in railway shares, at 76 J per cent. 

1^9. Income of Investments. 

Ex. 3. What yearly income -will a person secure by inyesting 
^1991 158. in the 3 per cents., at 96|? 
Here 96| gives £3 income, whence 96| : 1991 J : £3 

771 . 7967 



8 • 4 



• . iS. 



^ 7967 47802 ^ 

jfYi >< "Y~ ^ ^ - yy^ g»£62. Ans, 

Ex. 4. How much should a person invest in the 3^ per cents, at 78» 
to secure an income of £154? 

Every £78 invested secures an income of £3 105.: hence, 

£3 10: £154 ::78 
2 2 



X 

1 44 X 78 « £3432. Ans, 

What income will arise from investing : — 

11. £2560 8«. 9d. in the 3 per cents., at 72^. 

12. £2392 IQs, 3d. in the 3 per cents., at 73|. 

13. £3963 48. 9}</. in the 4 per cents., at 98|. 

14. £4374 I2s. 6d. in Railway shares, paying 5 per cent., at 110]. 

15. £1128 8«. 9d. in Union Banks^ at 28}, including brokerage, and 
paying £2^ per sharOi 

150. Rates of Intebest. 

Ex. 5. What is the rate of interest when the 3 per cents, are 
at 80 ? 
Here £80 gives £3: hence £100 will give 

100x3 300 -3 J 

What ratft of interest per cent per annum will be received by invest* 
ing:— . 

16. In the 3 per cents, at 84 : 4 per cents, at 90. 

17. In the 3^ per cents, at 88 : 4 per cents, at 96. 

18. In railway 5 per cent, preference shares, at 105|. 

19. In £lO shares Bank stock, paying 12 per c^nt^ at S0» 
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151. The transfers of stock may be worked by Compound 
Proportion, as below. 

Ex. 6. A person transfers his capital from a 3i per cent, stock 
at 77 to a 4 per cent, stock at 93^ : find the increase or decrease i)er 
cent, in his income. 

3i: 4:: 100 
m : 77 

Here we take £100 as 

' ,«/v « ^ ,/»«,«. his first income. Now. 

4x1^1^x100x2x2 1600 «« ov luwmo. xiuw, 

^^ _, g^jL by transferring from a3| 

f X /flf 17 * to a 4 per cent, stock, a 

17 person must increase his 

income if the prices of both be the same ; but he pays 93^ for the 4 
per cents, and only gets 77 for the 3 per cents., consequently his 
income wiU be less in the ratio of 93^ : 77 ; hence the reason of the 
statemeot : in every case the income will be in an inverse ratio to the 
prices of the stock. We find 94^ his income after the transf^, 
therefore he loses 100 — 94iV = Sir P®r cei^t. 

Ex. 7. A person sells £7300 out of the 3 per cents, at 96, and 
invests his money in railway 5 per cent, stock at £106 13s. 4d. : find 
how much his iocome is increased. 

£7300 X 3 

First income = « £219 

100 
S : 5 : : £219 
106|: 96 

3 

^r^ X ^ X 219 X 2f 657 
^ — - £328 19b. 

10 
2 

/. Increase in income = £328 10s. - £219 » £109 lOs. 
The reason for this statement is precisely the same as that given for 
the statement of the previous example. 

Ex. 8. What must be the market value of 6 per cent, stock in 
order that after deducting the income-tax of 6d. in the pound it may 
yield 4| per cent, interest ? 
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4| : 5 :: 100 In this instance, if we 

240 : 234 bouglit £100 stock for £100 

5 X x^^ X 10^ X i 1300 "*^^ we wouldreceive 5 per 

_ -. 1084. An%, ^^^^' ^^*®'*®st ; but since we 

^^y-^ 12 only receive 4^ per cent 

12 1 interest, the price of £10D 

stock must be more than £100 cash ; hence the reason of the first ratio 

4^ : 5. But in order to be able to afford to pay the income-tax we 

must pay less for the stock in the ratio of £1 to 19s. 6d. or 240 : 234- 

Ex. 9. '* Compare the rates of interest obtained by a person in- 
vesting in the 3 per cents, at 82| with that obtained by investing the 

fame sum in the 3^ per cents, at 93^.'' 

3 
Interest of £1 in the 3 per cents. ^ — 

82^ 

3J 
»» £1 »9 3i „ ■* — 

93^ 

3 3i 6 7 ' 17 15 

/. Required ratio = — : — = — : =6 x /^^ : 7 x Ui ^ 

82i 93i 166 187 

2 5 

/ X 17 : 7 X /^ = 34 : 36. 

Ex. 10. In a certain railway the total capital is £700,000 : in ad- 
dition to which the company borrows £98000 preference shares at 6 
per cent., and £60000 debentures at 4f per cent, per annum. The 
annual receipts are £96208 6s. 8d., and the expenses are 60 per 
cent, of the receipts : what dividend will the shareholders receive 
after laying aside £1,000 as a reserve fund ? 

2 67126 
#x/jgf//?/x 114260 

100 : (100 — 60) : :96208i : = — 

/^x3 3 

1 
— 38083^ cash after deducting the expenses. 

Interest of £98000 at 6 per cent. » £4900 

„ 60000 at 4i „ » 2860 

Reserve , . . . » lOOO 

£8760 
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Now £700000 ; 100::(£38083j-£8750) : M^i|®^5=??=4A. Am$, 

Education and Constabulary Offices* 

20. When the 3 per cents, are at 89}, how much can be bought for 
£540, allowing for commission ^ per cent, upon the stock bought? 

21. A person who has £2954 in the 3 per cents, at 80^, transfers his 
capital into the 4 per cents, at 98 : find the alteration in his income. 

22. Wheif the 3 per cents, are at 91}, find how much can be bought 
for £540, allowing ^ per cent for commission upon the stock bought 

23. A person sells £5000 consols at 94|, and on their rising he sdls 
£5000 more at 95|; on their again rising, he buys back the whole 
£10000 at 96. What does he lose on the transaction? 

24. A person sells out of the 3 per cents, at 96, and invests his 
money in railway 5 per cent, stock at par: find how much per cent 
his income is increased? 

Inland Revenue, 

25. A person sells £7500 railway stock, which pays 6 per cent at 
i20, and invests half the proceeds in the 3 per cent consols at 96, and 
the other half in the South Eastern stock, which pays 5^ per cent at 
YO. How is his annual income affected? 

Various Departments. 

26. A person who has £1475 in the 3 per cents, at 75}, transfers it 
to the 5 per cents, at llOf: what is the alteration in his income? 

27. A person invests £9075 in the 3 per cents, at £90}, and on their 
rising to 91 transfers it to the 3} per cents, at 93^ : how is his annual 
income affected ? 

28. If the 3} per cents, be at 91, how much must I invest in them 
in order to have a yearly income of £932, after paying 7d, in the 
pound income-tax ? 

29. A person invests £9075 in the 3 per cents, at 90}, and on their 
rising to 91 transfers it to the 3^ per cents, at 97^ : what increase does 
he make thereby in his annual income ? 

30. A person sells £6000 3 per cent consols at 92}, and inyests 
ihis sum in railway stock, paying 5 J per cent at 103 J. Find how hii 
income is affected (neglecting fractions of a penny). 

Admiralty, 

31. A person sells £8000 3 per cent consols at 92 J, and invests the 
proceeds in railway shares (paying 5 per cent.) at 102 : how much in 
bJB wcome increased ? 
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Various Devartments, 
ti2. If a person buy 3 per cents, at 92, and after receiving 6 months* 
dividend, sell out at 93, paying \ per cent, brokerage in each case, 
what rate of interest per cent, per annum has he for his money ? 

33. A person invests in a company at such a price that when the 
annual dividend is 4s. 9d. he gets 5 per cent, for his money ; find the 
rate of interest per cent, when the dividend is only 2s. 9d. 

34. A person sells out of the 3 per cents, at 86i, and gets £3400, 
if he invest one-half this sum in the 4 per cents at 97) and the re- 
mainder in the 3^ per cents at 94, find the alteration in his income. 

35. A person pays on 1st January, 1867, £100 for 50 shares of £5 
each in a Joint Stock Company ; on 1st February, 1868, he pays a 
call of 10s. per share, and on 30th June, 1868, the company is wound 
up, when he must pay a call of 15s. per share. Find how much he 
loses if,^ instead of this, he had placed his money at interest at 5 per 
cent, per annum. 

36. What sum would be saved annually if the interest on a public 
debt of £8000000 were reduced from 3i per cent, to 3 per cent. ? If, 
tn consequence, the pripe of this stock fell from 101 to 95f, how 
much would the whole property of the fundholders be diminished ? 

37. A company, whose capital is £2500000, pays 61 per cent, per 
annum to its shareholders, clear of income-tax at 4d. in the pound ; 
find the total annual receipts, the expenses being 60 per cent, of the 
gross receipts. 

38. How much must a man invest in the 3 per cents, on the birth of a 
child, that the stock and accumulated dividends may amount to £10000 
when the child comes of age, if he buy at 92^ and sell at same price ? 

39. ** A landlord has an estate that brings him in £<l,000 a year; 
-but this income is liable to deductions for rates and repairs to the ex 
tent of 15 per cent. : if he sell the estate at 24 years* purchase on the" 
gross income, and invest in the 3 per cents, at 97^, how will his in- 
come be affected f 

40. A person has £500 a year from shares in Water Works, which 
pay 10 per cent, dividend ; he sells so many of these shares at a pre- 
mium of 50 per cent, as when the proceeds are invested in the 3 per 
cents, at 90 bring him £200 a year ; what income has he from the 
remainder of his shares ? 

41. The receipts of a Kail way Company are apportioned as follows : 
48 per cent, for working expenses, 10 per cent, for the reserve fund, a 
guaranteed dividend of 6 per cent, on one-fifth of the capital, and the 
remainder, £32000, for division amongst the holders of the rest of 
the stock, being a dividend at the rate of 4 percent, per annum ; find 
^he capital and the receipts. 
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42. Oompare the 3 per oents. at 89}, and railway shares paying 5 
per cent, at 102f ; compare also Midland Railway shares paying 7i 
i|6r cent, at 149f and North-Easterns paying 9 per cent, at 180^. 



PROFIT AND LOSS. 

182m When a person sells an article for the same money 
which he paid for it, he has no profit : when he sells it for 
twice its cost he gains ' cent, per cent.' If an article be 
sold for half as much more as was paid for it, the gain is 50 
per cent, that is, £50 on every £100 of outlay : if sold for 
one-fourth as much more than its cost the gain is 25 per 
cent, and so on. It is also evident that, if half the number 
of articles be sold for what the whole cost, the gain on them 
is ^ cent., per cent.' If three-fourths the number of articles 
be sold for what the whole cost, the gain is 33^ per cent.; if 
^ of the number, the gain is 25 per cent, : if f , it is 66| per 
cent., and so on. 

The method of solving questions in this rule will be un- 
derstood from the following examples. 

Various DepartmenU, 

Ex. I. A person having £5704 18«. i^d. lays out one-third in goods, 
which he sells for £2316 5s. lOd. : how much has he at last, and how 
ttiuch has he gained ? 

£ s, d. 
From 5704 18 4^ his capital 
Take} of it=1901 12 9^ 

Cash remaining »S803 5 7 

Selling-price of goods=2316 5 10 
First cost of same » 1901 12 9^ 

His gain » 414 13 0^ 
Original capital «5704 18 4^ 

£$119 11 5 sum he has at last. i4M 
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Education Office (^London), 

Ex. 2. If 20 lbs. 4 oz. of tea at 5s, \0d. per pound be mixed with 
46 lbs. 6 oz. at 4s. Sd. and 35 lbs. 6 oz. at 65. Sd. and the mixture be 
■old at 6«. per pound, what will be the gain or loss, and what the gain 
IN* loss per cent. ? 

£ 8. d. 
20 lbs. 4 oz. @ 55. 10<f.» 5 18 l^ 
46 lbs. 6 oz. @ 45. 3<f. » 9 17 1| 
35 lbs. 6 oz. @ 6«. 8d »ll 15 10 

102 lbs. prime cost of «27 11 0| 
Again, 102 lbs. @ 6«. ^=30 12 

Subtract list cost and the gain is £3 11{ 
For the gain per cent we have, 

£27 11 Of : 100 :: £z ii| 

8 8 



220 8 5 24 7 7 

20 20 

4408 487 

12 12 



52901 5851 

100 



52901)585100 (£11 U 2fg^ ^m. 
581911 



3^89 
20 

63780(1 
52901 




130548(2 
105802 ' 

24746 



62901 



Customs and Mxcue, 

£x. S. By selling cloth at the rate of 12^. per yard £15 per cent 
gained. What per cent, would be gained when it was sold at the 
nCe of 10». 6<i per yard ? to* 



178 , THE CIVIL SERVICE ARITHMBTIC. 

Here we have 12 : 115 : : lo| • 

or 8: 115:: 7 :iliiL7=855=ioof; 

8 8 • 

then lOOf— 100=f=12«. 6(2. Ans. 

In the above example 125. and £115 form a ratio, becanse thej both 
express selling price at the same rate per yard. 

The learner will do well to remember that the gain or loss per cent 
Is always calculated upon the prime or first cost 



XXXIX. 

1. How must butter be sold which cost £3 14«. per cwt. to gain 16 
per cent.? 

2. A merchant sold 200 yards of cloth for £75, and gained 15 per. 
cent ; what did the cloth cost him per yard ? 

3. If 10 per cent, be gained by selling batter at £3 6s, Sd. per cwt, 
what will be gained per cent, by selling it at 7^ per lb. ? 

4. Bought 4 packs wool, at £130 lOs, each, and sold the whole at 20 
per cent, profit ; what was the selling price per pack ? 

5. A person sells a horse for £60, and loses 20 per cent, while he 
should have gained 12 per cent. ; how much did he pay for the horse, 
and what is his entire loss? 

6. If I sell cloth at 15«. per yard, and lose 10 per cent, what should 
be the selling price per yard to gain 18 per cent? 

7. VHiat is gained by selling 178 cwts. 2qrs. 14 lbs. of beef at 6^. 
per lb., which was bought at £2 13*. 4d. per cwt ? 

8. By selling 178 cwts. 2 qrs. 14 lbs. at e^d, per lb., I gain 13} per 
cent ; what was the first cost of the whole ? 

9. How much goods bought at 7^. per lb., must be sold at a gain of 
£6 13«. 4(/. per cent, to gain £63 12«. 3rf.? 

10. Bought 500 stones of sugar upon which I gained £14 lis, 8<f., 
and found I had gained 12^ per cent ; what was my buying and 
selling price per stone ? 

11. If 23 lbs. at 28, are mixed with 27 lbs. at 35. and themixture If 
sold at 25. 9<f. per lb., what is the total gain, and what is the gain per 
cent on the money laid out ? 

12 (a). A merchantr bought 80 yards of cloth, If yards wide, at 15*. 
per yard ; but the cloth having been wot, shrunk 5 per cent, in length 
and 5 per cent in width. At what rate per square yard must he sell 
the remainder to gain 12 per cent, on his outlay ? 
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Various Departments, 

12. By selling an article for £9 lOs. the seller loses 5 per cent on 
his outlay ; what would be his loss or gain per cent, if he sold it for 
£11 lis. 6d ? 

13. A grocer buys 3 cwts. of sugar at 5d. per pound, and 7 cwts. at 
6 J</. ; he sells 5 J cwts. at 5j</. per pound ; at what rate per pound must 
he sell the remainder in order to make 50 per cent, on his whole 
outlay ? 

14. A person buys teas at 3«. and 4s. the pound, and mixes them in 
the proportion of 4 to 7 ; what will he gain per cent by selling the jm\ 
ture at 4s. 2d. per pound ? 



AVERAGES AND PERCENTAGES- 

153. ' An Average is a mean or medium of two or more 
quantities,' and is usually found by dividing the sum of the 
quantities by the number of them. A percentage is a com- 
parison of the gains or losses in trade^ the increase or de- 
crease in population, &c., with 100 as a common standard. 

Education and Constahvlary Offices. 

Ex. 1. Find the average of 17J, 25j, 96|, 10, 0, 42f, 56 ; and ex- 
press the fractional part decimally. 

17* 
25| 
96| 
10 


42} 
56 

2471 = 247-875 
Then 247-875-f7 the number of quantities « 35-4107 14285 ^^n». 

Ex. 2. In a certain office there is one person receiving £2000, two 
who receive £1100 each, six who receive £400, twelve who receive 
£200 each, and eighteen who receive £90 each ; what is the average 
income of the persons employed in the office ? 
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The total salaries of all is I x 2000 s 2000 

£10620, and the total number of 2 x 1*1 00 » 2200 

persons employed is 39; hence 6x 400=2400 

the reason of the annexed opera- 12 x 200 » 2400 

tion. 18 X 90 » 1620 



89 39)10620 

78 (£272 6a.l^iJbUk 

282 
273 

90 

78 

12 
20 

* 89)240(6 
234 

6 
12 

89)72(1 
39 

83 

— (-H) 

39 

India Office. 

Ex. 3. In 1858 the value of £100 tithe rent charge, reckoned on tht 
average price of com in the 7 years immediately preceding, was £105 ; 
in 1859, reckoned in the like way, it is 3 per cent more. If it were 
Reckoned on the price in 1851 only, it would be but £69. What would 

it be if reckoned on the price in 1858 only ? 
seven yean. 
185r 
1852 

1853 

1854 >£105 average. 

1855 Total for these seven years = 105 x 7 =£735. For the 

1856 yc^r 1831 i^ ^^ ^69 i therefore for the other six years the 
I857J to^l "^^8 £735 -£69 = £666 (1852—57 inclusive). 

Again, total for 7 years (1852-58) =• 108 x 7 » 766 ; 
/. the average for 1858 = 756 - 066 = 00. Ans, 
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Ex. 4 The populations of 3 towns in the year 1841 were 20325. 
41304, and 6117 ; and in the year 1851 they had increased respectively 
9, 10, and 12 per cent. ; find the average population of the 3 towns in 
1851. 

^W^ X 109 813 X 109 

The population of the first in 1851 was = =» 

22154-25. 

41304 X 110 

The population of second was = 413*04 x 110 =« 

100 
45434-40. 

6117 X j[/;i 6117 X 28 
The population of the third was 



6851-04 



m 26 



Then 22154-25 
45434-4 
6851-04 



3)74439-69 Total population in 1851. 

24813*23 Average pop. in 1851. Ans, 

Ex. 5. "A merchant sells 49 quarters of corn at a profit of 7 per 
cent., and 84 quarters at a profit of 11 per cent. ; and if he had sold 
the whole at a profit of 9 per cent, he would have received £2 10s. 9d. 
less than he actually did; what was the price he paid for the com ?'' 
We have seen* (Art. 162) that an increase in price corresponds to 
an increase in quantity. Now, increasing 49 qrs. by 7 per cent., we 
have: — 

49 qrs. x 107 

= 52-43 qrs. 

100 

Increasing 84 qrs. by 11 per cent., we have : 

84 qrs. x 111 

= 93*24 qrs. 

100 

Again increasing (49 + 84), according to the conditionB of the 
question, 9 per cent. , we have : — 

133 X 109 

49 + 84 = X33, and « 144-97 

100 

Now, the sum of the first two results should exceed this result by 
a quantity corresponding to the decrease in price, that is 
(52-43 + 93-24) - 144*97 = 145 07 - 144 97 = 7 = £2 10s. 9J. 
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Therefore £2 lOs. 9d. =• -Ay o^ ^^ price per qr, 

£2 10 9 X 10 £25 7 6 

V Ans. = = = £3 128. 6d. 

7 7 

Ex. 6. '*lf the increase in the Dumber of male and female crimi- 
nals be 1 '8 i)er cent. , while the decrease in the number of males alone 
is 4*6 per cent., and the increase in the number of females is 9*8 per 
cent., compare the number of male and female criminals, respec- 
tively." 

Every 100 male and female criminals increased to 101*8 ; but every 
100 males decreased to 100 -4-6= 96 4, that is 101*8 - 95*4 = 64 
below the per-centage average. And every 100 females increased to 
109 '8, that is 8 above the per-centage average. In order to make the 
increase counterbalance the decrease, we must have more males than 
females in the ratio of the differences just found; that is males: 
females :: 8:6*4 == 80:64 or6:4 

XL. 

Education Office (^Dublin) 

1. If by selling wine at 1 5s. per gallon I lose 10 per cent, at what 
price must it be sold to gain 15 per cent ? 

T^e following have been proposed tn Education Offices (^England and 
Ireland) and the ConstaJtulary {Ireland), 

2. Find the average of 13, 27, 0, 32, 106, 86 ; and express the frac- 
tional part decimally. 

3. The population of five parishes being 1236, 452, 364, 516, and 
3430 respectively, find what the population of a sixth parish most be 
in order that the average population of the six may be 1256*5. 

4. A person has } of a ship worth £3484 which is insured for 9 If per 
cent of its real value ; what would he lose in case of the ship being 
lost ? 

5. The population of 3 towns in the year 1841 were 21326, 42324, 
and 6706 ; and in the year 1851 it was found that the first two had in- 
creased 12 and 10 per cent, respectively, and the last decreased 18 per 
cent ; find the average population of the 3 towns in the year 1851. 

6. If a person sells 22 articles for the same money which he paid for 
86, what does he gain per cent on his outlay ? 

7. Find the average of 13, 27, 0, 46, 72, 86 ; and express the frac- 
tional part decimally. 

8. If goods which were bought at £2 bs. lOd. per cwt be sold at 
£2 11». 4(/. what is the gain per cent ? 

9. If by selling an article at £\ \s. 9d. a pound I gain 16 per cent 
pa my outlay, what was its prime cotl ^ 
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10. What is the premium on a policy of insurance for £9626 lit. Sd. 
at £2 I2s, percent? 

11. A grocer buys 3 cwts. of sagar at 5d. per pound and 7 cwts. at 
6jfd, ; he sells 5}- cwts. at 5}^ per lb. ; at what rate must he sell the 
remainder to make 25 per cent, on his outlay ? 

12. An army lost 18 per cent, of its strength by disease and desertion, 
and then lost 14 per cent, of the remainder in battle ; the number then 
remaining was 84624 ; of how many did the army originally consist ? 

13. In 1841 the population of Great Britain was 21476000, and that 
of Ireland 7310000. In 1851 the former had increased 8*46 per cent, 
and the latter had decreased 12*5 per cent. Find the increase percent, 
in the population of the whole kingdom. 

14. A ship valued at £14500 is insured at £3 lOs. per cent, and her 
cargo, valued at £32000, is insured at £5 per cent. Find the whole cost 
if insurance. 

15. Having given the following table: 



length or Rail- 
way in E}ngLaDd 
in 1849. 


Number of 


Miles.' 


First Cls. Passengers. 


Second Class. 


Third Class. 


4355-5 


6186899 


18844152 


24848812 



Find (1) the average number per mile of each class. 

16. (2) the percentage proportion of each of the three classes. 

17. What per centage is 25 of 35 ? 

18. What per centage is 210*5 of 21 -05 ? 



INVOLUTION. 

154. If a number be multiplied by itself, the product is 
called the second power or square of that number. Thus, 
6 X 6=36 ; 3G is the second power or square of 6 : and since 
10x10=100; 100 is the square of 10. The numbers 6 
and 10 are said to be involved, and are called roots in re- 
ference to their powers : 6 is the square root of 36. 

If the square or second jtower of aixy iv\XTc\i^\ \» tccq\\v 
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plied bj its root^ the product is the third power or ettbt of 
that number. If the third power be multiplied bjtbe root, 
the product is WiQ fourth power, and so on. 

Thus, 36 X Q^Q X 6 X 6 = 216, the third power of 6 ; and 
4x2»2x2x2 =8, the third power or cubeo£2i also 8 
x2=:16, the fourth power of 2. 

The number of times a root is to be taken as factor is 
indicated bj an index^ which also points out the power 
or degree to which the root is to be involved. Thus 
wc say 6'sBd6 ; 2»=4 ; and 6»=216. 

155. To raise a number to anj power, multiply the num- 
ber hj itself, and this product again bj the namber, and so 
on, until the number has been used as multiplier a time less 
than the index. The second power of a number when mul- 
tiplied hj itself gives the fourth power. The second power 
multiplied bj the third gives the fifth, and so on according 
to the sum of the indices of the powers multiplied. 

Ex. 1. Raise 8 to the fifth power. 

Here, 8x8^64, second power; 64x8=512, the third power; 
512 X 8=4096, the fourth power ; 4096 x 8=32768, the fifth power. 

With fractions, raise their terms to the required power, 
nnd write the result as a fraction. Or, reduce vulgar frac- 
tions to decimals, and raise the decimal to the required 
power. It will generally be most convenient to reduce 
mixed numbers to improper fractions, before multipljing. 

Involve the following to the powers indicated by their 
indices :^ 

XLL 

1. 22% 30«. 4. 44», f. 

9. •04*, 3-5« 5. 36«, 20^. 

8. l?.\ 1053, 6. 367*, 19*. 

7. 1-33, -27*, 1-833. 8. ii«, |3^ if*. 



9. l-4», 3 230769', 



( 7 972 I » 
' \ -7675 ) 
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EVOLUTION. 

1S6» Evolution is the finding of roots when any power of 
these roots is given. 

The second powers of the first ten numbers are 1, 4, 9, 
16, 25, 36, 49, 64, 81, 100 ; therefore all square numbers, 
that is, those whose roots can be exactly found, must end 
either in 1, 4, 5, 6, 9, or 0. 

The sign a/> when placed before a number implies thai 
the square root of that number is to be taken : thus, ^26 ss, 
6; -,/100=10. 

The extraction of anj other root is indicated by writing 
its index within this sign : thus, for the extraction of the 
third root, write, <^ ; -^8=2 ; and -^64=4. 

157. To find the square root of a number. 

EuLE. — 1°. Divide the number into periods of two 
figures each, commencing at the units' place, proceeding 
towards the left in whole numbers, and towards the right i:\ 
decimals. 

2^. Find a square number equal to, or next less than the 
left-hand period ; write it under the period, and place its 
root as a quotient figure. 

3^ From the left-hand period^ take the number written 
under it, and annex the next period to the remainder for a 
dividend. 

4®. For a divisor, write a after twice that part of the 
root already found ; find how often this number is contained 
in the dividend ; write the quotient figure in the place of 
the in the divisor, as well as in the quotient. 

5®. Then multiply the divisor, thus changed, by the last 
figure of the quotient, and write the product under the divi- 
dend and subtract. 

6°. Bring down the next period to the remainder for a 
new dividend, and double the quotient for a new divisor a^ 
before. In finding the decimals of a root which has no deci- 
mal figures in the power, annex 00 for period : in circul&tcNT^ 
bnng down two of the circulating figures. 
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10,69^ 
Trial divisor, 60 9 

— ^~<S27 Am. 
Divisor, 62) 169 
Trial divisor, 640 124 

Divisor, 647} 4529 
4529 



War DeparimaU. 

Ex. I. Extract the square root of 106929. 

In this example, first divide 
the number into periods and 
we get 10 for the left-hand 
period. The next less square 
number to which is 9 ; the 
root of 9 is 8, which is placed 

in the quotient Next take 

9 from 10, and bring down 

69, the xex^ peruxi, to the remainder. For a divisor double 8, which 
gives 6, to which annex ; then try how often 60 is contained in 169, 
and place the next quotient figure, 2, both in quotient and divisor, 
multiply 62 by 2, subtract 124 from 169, and bring down the next 
period. For a new divisor, multiply 32 by 2 — 64, which write, 640 for 
trial divisor, as before. 

Ex. 2. Find the square roots of 81830116 and 197*739844. 

In both these examples there is a in the root, which is written in 
divisor as well as in quotient 



81,83,01,16 
81 

'(9046 Ans, 



1804) 8301 
7216 



1,97-73,98,44 
1 

( 14-062 -4n*. 

24) 97 
96 



18086) 108516 
108516 



2806)17398 
16836 



28122) 56244 
56244 



Ex. 3. Extract the square root of 5 and that of 3|. 



5 

4 

42) 100 
84 



443) 1600 
1329 



(2*23606... 



3-6 
1 

(1*9148., 

29) 266 
261 

381) 566 

381 



4466) 27100 
26796 



3824) 18566 
15296 



447206) 3040000 
2683236 



356764... 



38288) 327066 
306304 



«%% 
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In extracting the square root of d| we could have said 3}i-y | 

3x3 j ^' 



then since ^^^llH^ire have Vf^^""^ 



.: hence we coald 



3x3 V3x3/ 3 

find \/ df by finding the square root of 33 and dividing it by 3. 

XLn. 

India Board. 

1. Extract the square root of 2854*7649. 

Competitive Examinations in Science and Art^ ffc, 

2. Extract the square root of 406278*76. 

3. » » 26255. 

Various Departments, 

4. Find the squftfe root of 5^V> ^^^ o^ *0002S561. 



6. 




6. 




7. 




8. 




9. 





33iM» of '0144, and of -i. 
514^, and of 240168*6049 
496C0209, and of 378*30249. 
7 0032, „ 42*03301. 

1293785, „ -604938271. 



158. Extraction of the third or cube root, 
Ex. 1. Find the cube root of 108190397125. ,. ' 



We first divide the number 
into periods of Uiree figures 
each, just as in Numeration. 
Then look for the nearest cube 
root of 108, the left-hand 
period, which is 4 ; after sub- 
tracting its cube we have 44 as 
remainder. To this we bring 
down the next period, 190 ; 
then take 300 times the square 
of 4, that is, 4800, for tHe 
trial divisor i then, 44190 di- 
vided by 4800 gives 7, the next 
figure of the root. For the com- 
plete divisor take 30 times the 
previous part of the root and 
multiply it by 7 » 84; to this add 



300 x4«= 4800 

30x4x7« 840 

7*= 49 

6689 
49 J 



662700 

30x47x6»8460 

6»= 36 



108,190,397,1-25 
64 

(4765 



44190 
39823 



4367397 
4027176 

340221125 
340221125 



671196 
36. 



67972800 

30x476x5- 71400 

6*» 25 



68044225 
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7*ai49 : these three numbers added give 5689, vhich multiply by 7, and 
placing the product under the dividend subtract, and bring down the 
next period, and so on. For the next divisor add 840 and 49 and 5689 
and 49, the four numbers connected by the bracket, to which add 00, 
as before, for the next trial divisor, 662700. Every successive divisor 
is found in the same manner, and the work will stand as in the ex- 
ample. 

In extracting the cube root of fractions we proceed in a 
similar manner as in finding the square root ; add three 
cyphers for decimal figures, and three circulating figures if 
the fraction be a circulator. 

XLm. 

Extract the cube root of: — 

1. 356853433357. 

2. 915215-787829. 

3. 673834158663. 

4. 5164iS. 

Constabulary, 

5. Extract ^25 to 3 places of decimals. 

Various Departments, 

6. Extract the cube root of 134217728. 

7. „ „ 12167. 

8. „ „ 228099131. 

9. „ „ 493039. 

India Office, 

10. Extract the cube root of 1194389981. 

11. Find the cube root of 233744896 ; and also the cube root of the 
last-mentioned number multiplied by '027. 

12. If the solid content of a cube is 37 feet 64 inches, find its sur- 
face, and the cost of painting its outside at 1*4«. per square foot 

13. Find the value of: a/II + -5^37^- -d + ^-124$ + ,^^^]—s 

VO + 21^2 + 1 

14. Simplify the following: 

%/l-44+ %/30j--yi607i£i+-y244-140625. 

343 
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PROGRESSIONS. 

lS9m When several numbers follow one another in regu- 
lar order by the addition or subtraction of the same number, 
they form a series or Arithmetical Progression, 

Thus 5, 7, 9, 11, &c., each successive number increasing 
by 2, form an increasing series : and 12, 9, 6, &c. each 
successive number being 3 less than the preceding, form a 
decreasing series. The number added or subtracted is 
called the common difference, 

160. To find the sum of an Arithmetical Series, 
Rule. — Multiply the sum of the extremes (the first and 
last terms) by half the number of terms. 

Ex. 1. If the greatest term be 27, the least 3, and the number of 

terms 7, irhat is the sum of the series ? 

27 
3 

30 X 7 

Sum of extremes — 30 ; then csl5 x 7«-105 Ana, 

2 

161. To find the Common Difference, 
Rule. — Divide the difiPerence of the extremes by one lesa 
than the number of terms. 

Ex. 2. The extremes are 2 and 39^ and the number of terms 13^ 

what is the common difference ? 

39^ 
2 

Difference of extremes = 3 7^ 
IS— 1 b12 one less than number of terms ; then -y-^bS} the com,* 
mon difference, and the series will be 2, 5|, 8^, &c. 

XLIV. 

1. Find the sum of the series when the least term if S, the gr«at«it 
0, and the number of terms 1 0. 
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1. If the extremes be 6 and 42 and the number of terms 7, irhat is 
the common difference ? 

3. The least term is 3, the greatest 9 ; find the sum of the series, the 
number of terms being 9 ? 

4. In the last question what is the common difference ? 

5. The sum of the series is 54 and the extremes 7 and 1 1 ; what is the 
common difference ? 

6. Find the sum of 15 terms of the series 5'2, 6*1, 7, &c 

7. Find the sum of 22 terms of the series 1, I'd, 1*6, I'd, &c. 

8. Determine the common difference of a series the sum of which Ib 
16*714285, the number of terms 9, and the last term 3. 

162. In a Geometrical Progression the numbers increase 
or decrease by the multiplication or division by a number 
called the ratio. Thus 3,6=3x2^ 12=6x2, 24=12x2; 
is an increasing series. On the contrary 64, 32 ~ 64+2, 
16«^32-^2^ S'='l6-^2, is a decreasing series. 

163. To find any term of a Crcometrical Series, 

Rule. — ^Raise the ratio to a power indicated by one les9 
than the number of terms as index, and multiply (divide in 
a decreasing series) the least term by the product. 

Ex. 2. The common ratio is 3, the number of terms is 7, and one 
extreme is 9; to find the other. 

Here 3*»729 ; then 729 x 9«656l. Ans. 

In this example the fourth term will be 3*x9»27 x9a243: in 
like manner any other term may be found. 

164. To find the sum of a Geometrical Series, 

Rule. — ^Divide the difiPerence of the extremes by one less 
than the ratio ; then add that quotient to the greater ex- 
treme for the sum of the series. 

Ex. 3. Given the extremes 7 and 54432, and the ratio 6 ; required 
the sum of the series. 

Here 54432-7 «54425: then 54425 +5 a 10885, and 10885 + 54432 
-'65317. Ans. 

9. The extremes are 3 and 117^, the common ratio 2^, what is the 
sum of the series ? 
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10. In the aboye ^hat is the fourth term? 

11. The first term is 4, the number of terms 6, and the common 
fatio 4 ; sum the series. 

12. What is the fifth term in the last example ? 

13. The common ratio is % the first term 27, and the number of 
terms 7. irhat is the sum of the series ? 

14. What is the fourth term in the last question ? 



COMPOUND INTEREST. 

165. To find the Compound Interest, 

Rule.— L — 1^ Add the interest due at the end of each 
year to the principal that produced it 

2. Consider this amount as principal for the next year, to 
which add its interest, as before ; and so on, until the end 
of the given time. 

Ex. 1. What is the amount of £760 in 4 years, at 5 per cent, com- 
pound interest ? 

By Decimals,^ j£760 is the first principal. 

760 ^« SS first i/ear*8 interest 

760x05« 38 

798 is the second principal. 

798 1^—39 ISs, second year's interest 

798x*05« 39-9 — : 

— 837 18s. 19 the third principal, 

837-9 ^^ 41 17 10| third year's interest 

837-9 x*05» 41-895 879 15 10^ is the fourth principal, 

55= 43 19 9^ fourth year's interest 

879-795 

879*795 X -05 » 43*98975 £923 I5s, 8|^. amount tn four years. 

923-78475 = 
£923 15s. 8-34c/. Ans. 

The interest being 5 per cent, we take ^ of the principal. It is 
necessary to remark that \phen the payments are made half-yearly we 
most substitute the word * half-year ' for 'year* in the rule. 
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IM. BuLE.— U. — 1®. Find the amoant of £1 for a year, 
at the given rate, by simple interest. 

2?, Involve this amount to the power indicated by the 
nomber of payments as index, and multiply the result by 
the principal for the compound interest. 

The same example, j£760 for 4 years, at 5 per cent 
Here, £\ amounts to j$r05 at the end of a year, for 1 x *05 + 1 » 1*05. 
Then l*05«s 1*21550625, and j£760 (the principal) x 121550625 s 
923*78475 B £923 lbs. 8*34dl the Ans,, as aboye. The compound 
interest is £923 15«. 8*344/. -£760 =£163 15«. 8'34(f. 

Various Departments, 

Ex. 2. What will be the amoant of £825 at the end of two years, at 
4 per cent, per annum compound interest, the interest accruing due half- 
yearly? 

The amount of £l in half a year, at 4 per cent, per annum =-1 -02 : 
then by Rule II. 1*02* -» 1*08243216 : then 1*08243216 x £825 « 
693*006532 s £893 Os, 1*56768^. Ans. 

Reason of Rule II. — 1°. The amount of £l for a year is 1 '05, 
and since any two principals must be proportional to their correspond- 
ing amounts, for the same time and at the same rate, 

£l principal I 1*05 principal for second year II 1*05 amount of £\ in 
a year : 1*05 x 1*05 the amount of £1*05 in a year. Again, 1 : 1*05 
::l*05 X 1*05 : 1*05 x 1*05 x 1*05, the amount of £1 for three years, 
which is the product of three factors, each factor being the amoant of 
£ I for a year. 

2®. It is eyident that £l : its amount for any time :: any other 
principal : its amount for the same time. 

167. To find the present worth of any sum to be paid 
hereafter at compound interest. 

Rule. — ^Divide the given sum by the amount of £1 for 
the given time and at the same rate. • 

Ex. 1. What sum will amount to £347 5«. ^d, in 3 years, at fi per 
cent, compound interest ? 
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The amount of £1, at 5 per cent., for 3 years, is 1*05'= 1*157625: then 
£847 5*. 9rf.-r ri57C25 = £347*2875^1*157625=£300. Ans, 
Rbason. — The reason is evident from 166. 

Ex. 2. Find the compound interest on £4500 for 3| years, at 4 pcf 

«ent per annum. 

1*04 amount of £l for a year 
' 104 



416 
1040 



1*0816 amount of £l for 2 years 
1-04 

43264 
10816 

1*124864 amount of £1 for 3 years 
1*02 „ „ J a year 



2249728 
11248640 



V14736128 amount of £l for 3^ yean 
45(S^ 

73680640 
58944512 



663*12576(S( 
2§ 

2-5152 
12 



6*1824 
/. Ans. Required a £663 2«. 6*1824(1. 

XLV. 



Find the amount at compound interest of:—' 

1. £240 in 4 years at 3 per cent per annum. 

2. £550 in 4 years at 5 per cent per annum. 

3. £275 in 4 years at 5 per cent per annum. 

4. £8000 in 4 years at 3^ per cent per annum. 

5. £4800 in 3 years at 3} per cent per annum. 

6. £8600 in 4 years at 5| per ctnt per annum. 

Find the compound interest on : — 

7. £5000 for 4| years at 5 per cent per annum. 

8. £875 for 3J years at 4 per cent per annum. 
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9. :£2000 for 4j years at 6 per cent, per annum. 

10. £4000 for 2} yean at 5 per cent, per annum, accruing 4ue half- 
yearly. 

11. What sum will amount to £405 Ss, 4^, in 4 yean at 5 per oeut 
per annum compound interest ? 

12. What sum will amount to £1104 14«. 11^. in 3 yean at 3} per 
cent, per annum compound interest ? 

13. Find the compound interest on £4000 for Ij year at 4 per cent 
per annum (payahle quarterly). 

14. Find the difference between the simple and compound interest on 
£945 168, Sd, in 4 yean at 6 per cent, per annum. 



ALLIGATION. 

168. The term alligatLon is tisualljr applied to the mix- 
ing of different articles in different quantities or different 
ratios, and will be understood from the following. 

Ex. 1. If a merchant has two kinds of tea, one of which cost him 

2s. 6<L and the other Sa. per lb. ; and if he wishes to mix them so as to 

sell at 2«. Sd. per lb., it is evident that on every lb. of the cheaper he 

will gun 2d. and on every lb. of the dearer he will lose 4<f. Therefore, 

in order to make his gains counterbalance his losses, he must put 2 lbs. 

of the cheaper with 1 lb. of the dearer. This process is usually 

written 

sod, \ mean r 4 the lbs. of the cheaper 
36<f. i 32d, \ 2 the lbs. of the dearer 

that is, 36— 32=4 will represent the cheaper, and 32—30=2 the 
dearer .'.4 : 2 or 2 : 1 is the ratio required. 

Ex. 2. A person buys wheat at 39s. per quarter, and some of a su- 
perior quality at 6^. per bushel: in what proportion must he mix them 
so that he may gain 25 per cent by selling the mixture at 57«. 6dL per 
quarter ? 

89 X 125 

— —— — s48f«. the price at which he must sell the cheaper. 

zzBOs. the price at which he must sell the dearer. 



100 

Then 

60 i 57| 1 8| 

.•.2J : SJ-IO : 35 = 2 :7 An$, 



Then 48j ) mean r 2| 
) I 57^ 1 Si 
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EXCHANGE. 

169. Although every problem coming under the head 
Exchange can be worked by the rules already given, we 
consider it necessary to explain a few of the technical terms 
which are in common use. 

The course of Exchange is the variable amount of money 
of one country which is given for a fixed sum of another. 
Thus £1 sterling is at sotne periods equivalent to 25*25 
francs, at others 24*75 francs, and so on. This value 
depends upon the actual value of the coins in circulation, 
modified by political circumstances, and the state of trade 
between the two countries, that is, the quantity of imports 
compared with the exports. 

The Par of Exchange is the sum of money of one place 
which is of the same intrinsic value as a certain sum of 
another : it depends upon the weight and purity of the 
coins in use. But with the United States the par is 109H, 
or 4s. 6d. per dollar, which never represented the true value. 

" A Bill of Exchange is a written order for the payment 
of a certain sum of money at au appointed time." These 
Bills are negotiable by the holder on endorsing them, pro- 
vided they are properly drawn, and slightly fluctuate in 
the market, like other commodities, according to the supply 
and demand, and the current rate of exchange. 

Bills drawn after date run from that day; those drawn 
after sight run from the date of acceptance, with allowance 
of three days* grace. A bill drawn at sight is the same as 
if drawn on demand. 

170. If the London merchants, from any cause, owe 
the merchants of Paris £10000 at any particular time, 
and the Paris merchants owe them only £5000, it is 
evident . the difference must be sent to Paris by some 
means ;' and' as the transmission of bullion, the universal 
medium of exchange of all nations, is attended with 
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trouble, and often with risk, the demand for Paris bills 
will be brisk, and there will be a natural tendency to export 
goods, thereby equalizing the balance of trade. If at this 
juncture the merchants of Lisbon owe money to the mer- 
chants of London, there will be a disposition by the latter 
to pay Paris debts by LLsbon bills. Li the case we have con- 
sidered the rate of exchange is sidd to be against London. 

When money is transmitted through one or more 
countries the exchange is called circular or indirect, and 
sometimes arbitration of exchange. 

Ex. 1. "If the exchange between London and Amsterdam be 35 
shillings Dutch for £1, between Amsterdam and Lisbon 42 pence 
for 1 old cnisade, and between Lisbon and Paris 480 rees for 3 
francs; find the exchange between London and Paris. (1 old 
crtt8ade->400 rees, and 12d. »l8. Dutch)." 

By Chain Ride, ? » £1 

£1 » 35s. Datch. 

42d., or 3^ » 1 old crusade. 

I old crusade » 400 rees. 

480 rees » 3 francs. 

5 5 

Zt ^^ 1^ ^ t ^ i 
/. Am, =» ^ 25 francs. 

Sometimes i or ^ per cent, is charged on bills of exchange, which 
is calculated in the same manner as brokerage. 

Ex. 2. *< A person buys 1000 dollars United States bonds, 6 per 
cents, at 86f , find what they cost him, brokerage \ per cent, and the 
nominal par of exchange 4s. 6d. p^ dollar ; find also his income, 
the conrse of exchange being 48. O^d. per dollar.'* 

Here adding the brokerage to the price we get (1000 x 87) -•- 
100 » 870, the number of dollars that will purchase 1000. 
Now cost of dollars 870 x 4i8. « £199 158. 

1000 X 6 

Again, his income ■= x 4s. OJd, 

100 
- 4& Oid. X 60 » £12 2b. 6d. 
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XLVI. 

General Post Office ( Test 1| hour), 

I. Redace 10 cwts. 3 qrs. 13 lbs. to ounces. 

S. If the wages of 8 men for 4 days be £2 Bs,, how much should 90 
men earn in 12 days? 

3. Find (by Practice) the price of 1168 yards at Ss. 8|d per yard. 

4. Bring 12 miles 4 fur. 6 pis. 3 yards to feet 

5. If 3 men reap 7 acres in 3| days, in how many days will 15 men 
reap 60 acres ? 

6. Find (by Practice) the cost of 5106 articles at £12 I7s, 6</. per 
dozen. 

7. Bring 19 lbs. 12 dwts. 13 grs. to grains (troy). 

8. If an income-tax on £155 15«. amounts to £2 lis, lid,, what will 
be the income-tax on £950 ? 

9. Find (by Practice) the value of 3 roods 15 pis. 11 yds. at £250 
per acre. 

10. In 4047000 seconds, how many weeks, &c.? 

I I . How many revolutions will a wheel make whose circumference is 
10 ft. 6 in. in 35 minutes, the vehicle travelling 9 miles an hour ? 

12. Find the dividend on £1250 15«. at 7s. 4d, in the pound. 



XLVII. 

Test as above (1| hour). 

1. Redace 5 weeks 4 days 17 hrs. 36 minutes to seconds. 

2. If 65 ounces cost £24 7s. Qd. find how many can be purchased for 
£60. 

3. Find (by Practice) the price of 52 bags of currants, each weighing 
1 cwt 7 lbs., at 28s. per cwt. 

4. Bring 3 tons 3 qrs. 17 lbs. 7 oz. to ounces. 

5. Find the income of a person who pays £258 17«. Bd. income-tax 
at 4d. in the pound. 

6. Find (by Practice) the cost of 5106 articles at £2 7s. 6d. per 
dozen. 

7. How maoy kilometers are there in 208 mile«, a kilometer being 
equal to 1093 yards? 

8. If 4 men cam £40 in 60 days of 12 hours each, how much can 8 
n^en earn in 70 days of 10 hours each? 
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9. Find (by Practice) the cost of 3 acres 1 rood 15| pis. at jfilf I per 
acre. 

10. Bring 40000 pints to boshels^ ke. 

11. The ore of a certain copper mine is found to contun 7| per cent 
of pare copper: find the quantity of pore copper m 95 tons 15 cwts. 
of ore. 

IS. Find (by Practice) the cost of making a road 1 mile 3 fiirlongs 
25 pis. 2| yds. at j£152 per mile. 



xLvm. 

General Post Office Competition (I J hour). 

1. Reduce 5 quarters 2 bushels 2 pks. 1 quart to pints. 

2. The amount of tax raised in Great Britain from a population of 
30,000,000 is £65,000,000, and off a population of 36 millions in France 
'80,000^000 are raised. How much of a tax is leried on each person 
m Great Britain, and in France respectively ? 

3. Find the price of 12 bags of beans, each 1 cwt 7 lbs., at 27s, 
per cwt 

4. Bring 6 square miles 3 rds. 12 pis. to square feet 

5. The ratable yalue of a parish is £32646, and the tax raised last 
year was £2448 8s. 9d.; this year the tax is £2856 5«. 3c/.; find the in- 
crease in the rating per pound. 

6. A can copy 10 words a minute, B can copy half as fast again as 
A: how long will each take to copy 12 pages of 125 words each, work- 
ing separately, and how long working together? 

7. A bankrupt's assets are £397 14s. 10§d and his liabilities £1767 
1 5s. I how much will he pay in the £. ? 

8. Find how many kilometers from London to Birmingham, 78 miles, 
one kilometer being = 1093 yards? 

9. Find (by Practice) the cost of 13 ac. 3 rds. 22 yards of land, at 
£60 10«. per acre. 

10. Reduce 50555 grs. to pounds, &c. 

11. If 20 men mow 3 acres of grass in 4 days, how many men will 
mow 18 ac. 3 roods 30 poles in 5 days ? 

12. Find (by Practice) the time the earth will be rerolying through 
an angle of 80^ 45' 3^'. 
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XLIX. 

1. Find the cost of carpeting a room 18 ft 6 in. long, and 12 ft 6 In. 
broad, with carpet | of a yard wide at Ss, 3d. per yard. 

2. Find the cost of painting the walls of a room 20 ft 10} in. lon^ 
15 ft. 1| in. broad, and 10 ft 3 Id. high, at 9^, per square yard. 

3. A room is 25 ft 3 in. long, 14 ft 10 in. wide, and 11 ft 2 in. 
high : find the cost of a carpet for it 2 ft wide at Ss, 9d. per yard ; and 
find the cost of papering it with paper 2 ft 4 in. wide, at U. 2d per 
yard. 

4. A room is 22 ft. 9 in. long, 20 ft. 10 in. broad, and 18 ft 5 in. 
high ; it has a door 7 ft. 6 in. high and 3 ft. 4 in. wide, and two win- 
dows each 5 ft 2 in. by 3 ft. 6 in.; find the cost of papering it at 3«. 
4^. per square yard. 

5. A room is 39 ft 7 in. long, 21 ft. 5 in. broad, and 12 ft 3 in. high; 
find the cost of papering it with paper 1 ft. 10 in. wide at 6d, per yard; 
also the cost of carpeting it with carpet 5 quarters wide at 2s, ^d, per 
yard. 

6. If 20 men can perform a piece of work in 12 days, how many will 
perform another piece of work 6 times as great in one-tenth of the 
time? 

7. If 3 men mow 20 acres in 1 1 days, working 1 1 hours a day, how 
many men will it take to mow a rectangular field 384 yards long, and 
300 broad, working 12 hours a day, in 4 days? 

8. A steamer going 12 miles 3 fur. 9 pis. 4 yds. per hour, goes 7 
times over a certain distance in 12 hours; how long would a sailing 
vessel, whose speed is 8 miles per hour, be going 8 times over the same 
distance? 

9. In a manufactory a certain number of persons receive 508. per 
tvcek, thrice as many 37s, 6<f., and 11 times as many I4s. each. If 
£94 I9s, be the weekly payment to all, find the number of workmen. 

10. A merchant buys 128 galls, of wine at Ss, 6d. per gall.; how 
many galls, of water must he add to it that he may gain 8 guineas on 
his outlay and retail the wine at 5s. per gallon? 

11. A clock is set at 12 o'clock on Monday, at noon on Tuesday it 
is 3 minutes too fast; what will be the true time when the clock strikes 
4 on Thursday afternoon ? 

12. Find (by Practice) the cost of repairing a road of 87 yds. 1 ft 
10 in. at £3 6s. Sd. per chain; and show how square links can be re 
duced to acres by moving the decimal point five places to the right. 
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L. 

1. Bring 167948604 aqnare inches to acres. 

2. A man contracts to perform a piece of work in 30 days, upon which 
he employs 15 men : and in 24 days it is only half finished: how many 
additional men must he employ to finish the work in time ? 

3. A cistern can be filled by a spout in 2 hrs., but on account of a 
leak it takes 2^ hours to fill it: how long would the leak be in empty- 
ing it? 

4. A country, the population of which is 10 millions, has bir^Jis yearly 
of 1 in 20 and deaths 1 in 30: what will its population ^ 5 years 
hence ? 

5. A person paid £45 28., including a duty of 10 per cent, for a gold 
snatch ; how much was the duty? 

6. If the alloy in a shilling be ^ of its mass, and the coin be worth 
Id. if all alloy; what would be its exact yalue if it were all pure 
silver? 

7. A cask whose weight is 2 cwts. 12 lbs. 4 oz. is floating in a square 
Mstern whose edge is 2 ft. 6 in. ; if the cask be removed, how far will 
the water sink in the cistern, a cubic foot of water being =1000 oz.? 

8. The telegraph posts on a railway are 77 yards apart; find the 
smallest number of miles that correspond to an exact number of posts. 

9. A trader uses a light weight of 13j lbs. instead of a stone; find 
how much per cent he gains fraudulently. 

10. If the officers of a regiment be '042 of the whole number, but 
after 50 privates are added the officers are only *04 of the whole ; find 
the number of men in the regiment. 

11. The discount on a bill of £743 Ss. 6d. due 5 years hence is £192 
138. 6cf.; find the rate per cent per annum calculated. 

12. If a merchant sells goods to a retail dealer at a profit of forty 
per cent, and the retail dealer becoming bankrupt only pays 12^. 6<f. in 
the £. ; what per cent, does the merchant lose ? 



LI. 

1. Assuming that the circumference of a circle is to the diameter as 
-22 : 7, and that the circumference of the earth is to its diameter as 160 
Tietres are to 167 feet, find the ratio of a metre to a foot 

2. Find the fraction of a pound which is equivalent to the excess of 
{ of a guinea above the sum of | of a shilling and f of 7«. Bd, 
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3. A gallon contains 277*274 cubic inches, and a cubic foot of water 
weighs 1000 oz. ; find the weight of a quart of water. 

4. The price of a book is 17«. and 25 are sold as 24 ; if 531 copies 
are sold for £434 7^., how many yolnmes were sold in lots of 25? 

5. Add together:— I of f of £2 5ft,, f of 3 guineas, *dl of £l IBs. ed, 
and 2*154 of £2 I5s. and reduce the result to the decimal of 25 
guineas. 

6. If 5763 bushels of com are imported for £2377 4«. 9d, and a duty 
if then paid of 10| per cent on the money expended: find the duty per 
bushel. 

7. If a postage stamp be an inch long and f of an inch wide» how 
many stamps will be required to cover the walls of a room 18 ft 9 in. 
long, 16 ft 9 in. wide, and 10 ft 6 in. high? 

8. Standard gold is coined at the rate of £3 17«. 10|</. per ounce; find 
the least number of ounces that can be coined into an exact number of 
half-soyercigns. 

9. A crew pulls 36 strokes in a minute, another 40 strokes per 
minute : 11 strokes of the former are equal to 12 of the latter: if the 
Jitter pull a certain distance in 20 minutes, in what time should the 
former pull the same distance ? 

10. A piece of cloth, when measured with a yard measure which is | 
of an inch too short, appears to be 10| yards- long: find its true length. 

11. A person after paying a poor-rate, and also an income-tax of 7d. 
in the pound, has £486 remaining; the poor-rate amounts to £22 10«. 
more than the income-tax : find his gross income and the number of 
pence per £. in the poor-rate. 

12. A person sells 72 quarters of wheat at a profit of 8 per cent and 
37 quarters at a profit of 12 per cent ; had he sold the whole at a profit 
of 10 per cent he would have received £2 IBs, Id, more than he 

rtctually did. What price per quarter did he pay for the wheat, and 

what sum did he gain by the transaction ? 

13. Show if the following rule for the calculation of interest on any 
number of pounds at 5 per cent, per annum for any number of days 
be correct : — 

** Multiply the number of pounds by one-third of the number of 
days, or the number of days by one-third the number of pounds ; 
reject the unit fissure, and the result will be the answer in pence, if 
one penny be deducted for every six shillings. " 

14 To find the daily wage corresponding to any given number of 
pounds per annum : Take two-thirds of the number of pounds and the 

K2 
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result will be the daily wage in pence, proyided that one half-penny be 
deducted from every three shillings in the sum so found. Show that 
the error in this rule cannot exceed one half-penny if the sum be under 
£3000 per annum. 

15. A wine which contains 7| per cent of spirit is frozen, and the 
ice which contains no spirit being removed, the proportion of spirit in 
the wine is increased to 8J per cent How much water in the shape 
of ice was removed from 504 gallons of the original wine ? 

16. If 70 acres of wheat yielding 4 quarters per acre give a profit of 
£238 when wheat is 57 shillings per quarter, what profit will be made 
from 60 acres of wheat yielding 5 quarters per acre when wheat is at 
55 shillings per quarter, the expense of cultivation being the same 
per acre in both cases ? 

17. £\ per ton being the average price of coals during nine months 
exclusive of summer months, when the average price is only 18«. per 
ton : what is the average price during two months of mid-winter, that 
of the other ten months being 19«. Zd, per ton ? 

18. If 2 men and 1 boy can do in 5 days twice as much work as 1 
man and 2 boys can do in 3 days, how many boys will be needed to 
do the work of 8 men ? 

19. A man's wages are £1 7«. 6J. per week, and on Saturday, 
January 4, 1868, he puts by one-fourth of that week*s wages, and if he 
does so every fourth Saturday till the end of 1875, find how much he 
will then have saved. 

20. A party of 27 persons set out to travel, and the fare for each of 
them is £l 16«. 5(f., but in consequence of some of the party having no 
money, the others pay their fares in equal proportions, paying £2 2«. 9(/. 
each : how many of the party did not pay ? 

21. Reduce to its lowest terms the product of 

22. If 400 labourers make an embankment 5 miles long in 25 days, 
how much overtime must 120 men work in order to complete a similar 
embankment 2 miles long in 32 days, the day*s work being 12 hours? 

23. Resolve the following numbers into their prime factors : 5940, 
19008, and 269568 ; and write down the greatest number which will 
divide them without a remainder, and the smallest number which they 
will all divide without a remainder. 

24. Find, to four places of decimals, the square root of '001 and of 
•5 ; and find what numbers have '1, and '03 for their square root-^. 

25. A can copy 6 pages wliile B is copying 5, B copies 15 while C 
copies 12, and C can copy 4 while D is copying 3. A, who can write 
20 pages a day, receiver a paper of 240 pages to copy, and, after doing 
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one-foartb or it, calls in B, C, and D to assist liim : in what time will 
they have it finished ? 

26. From the known diameter (4 feet) of a carriage wheel, two 
persons calculate the nnmher of its turns iC a given distance, one esti- 
mating the circumference as 3 times the diameter, the other nsing tho 
ratio as 22 : 7, their results differ hy 100 turns. Find the distance. 

LH. 

Open Competition for the situation of Apprentice in Dockyards, 

(^Time 3 hours.) 

1. Write down in figures four hundred million five hundred and ten 

2. Write out in words 77005008. 

8. Add together— 4. Add together — 

34567890 
3729015 
7684846 
65478320 
38140238 
44596782 



£ 


«. 


d. 


2187 


16 


9 


437 


15 


6J 


456 


19 


11} 


6391 


4 


1 


3284 


2 


4 


59 


12 


10} 



5. From 1974821862^ take 820905820. 

6. From £543061 12«. 2^. take £18921 155. b^d. 

7. Multiply 58640352 hy 830506. 

8. „ £24273 7». 4irf. hy 9. 

9. „ £7053 115. 6 JA by 52. 

10. Divide 532659798203 by 467. 

11. „ £4367074 Is, Od. by 72. 

12. „ £214673 3*. 3}rf. by 521. 

13. Reduce 12 cwts. 3 qrs. 13 lbs. 5 oz. to ounces. 

1 4. In 8709354 inches, how many miles, furlongs, poles. See,? 

15. Find the dividend on £7352 135. 4d. at 125. 6d, in the £, 

16. If 8^ cwts. cost 42 guineas, what is the price of 195^ Ibfl.? 

17. Add together 12|, 2^ and |f. 

18. Subtract 23f from 35^. 

19. Multiply 38i by 2^. 

20. Divide Hfby 2^. 

21. Add together 500*9, *125, '0087, and 903. 

22. Subtract '8309 from 407 •O*^. 
28. Multiply 1703-02 by 93-05. 

24. Divide 112 03 by 98*52 to 3 places of decimalf. 

25. Divide 480 by •000875. 
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23. rteduce 9-9. Hd, to the decimal of a poand. 

Oiven at variotis Examinations, 
27. Extract the cube root of 25 to four places of decimals. 
CS. Multiply by the method of duodecimals 3 ft 1 in. 11 pts. by 4 ft 

C -M. S pts., and the product by 2 ft. 7 in. 
'2d. Express the result of the last question in cubic feet, cubic inches, 

And a fraction of a cubic inch. 

30. Define ' Present Value,' and find the true discount on £501 10<. 
due six mouths hence, at 4 per cent, per annum, simple interest. 

31. A bankrupt has good debts to the amount of £456 18«. Id., and 
the following bad debts, £360 7«. lOd., £120 13«., and £19 l&r., for 
^vhich he receives respectively 4, 5, and 9 shillings in the pound ; his 
own liabilities amount to £3408 12^. ; how much can he pay in the £ ? 

32. The shares of a certain company are £3 I5s : what is the gain 
of a person who buys 77 of them when they are at 4 per cent, below 
par, and sells again at 1 per cent, premium. 

33. A man skates 6 miles at the rate of 10 miles an hour with the 
>viud, and returns against it in 50 minutes. How much does the wind 
accelerate or retard him ? 

34. An estate with a rental of £437 is sold for £17480. How 
much per cent, must the purchaser raise the rental to have 2J per 
cent, for his money? 

35. A, coach goes 9 miles in an hour, and a railway train goes 23 
nfiles while the coach goes 11. How much time will be saved in a 
journey of 138 miles by taking the train instead of the coach? 

36. Two persons start from London and Brighton (50 miles apart) 
at same time ; the first goes 4} miles an hour, and rests 20 minutes 
at the end of every ten miles : the other walks steadily 3i miles an 
hour ; where will they meet ? 

37. An event occurred 40,000 days preceding January 1st, 1871 ; 
find the year, the day of the month, and the day of the week on which 
it happened. 

38. Assuming that the value of 2 Suacan scudi is greater than lOJd. 
and less than lid. : and the value of 1 Austrian Swanziger is greater 
than 8d., and less than SJ : prove that the value of 544 Suacan scudi 
differs from 355 Austrian Swanziger by less than that of 19 Austrian 
Swanziger. 

LIII. 

Elementary AritJtmetic, including Census Office, etc. [Time 2 hours,) 

1. Write down in figures four hundred and pne thousand three 
hundred and one. 
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2. Write down in figures two hundred millions eight thousand and 
eleven. 

3. Write in words the number 90105003. 

4. Add together — 

10099003 £ g^ fi 

10584769 6. 5322 9 5^ 

86537981 304 12 3} 

12569921 6736 9 10 

969789 87,3 g lOj 

269^^53 917 3 6f 

48312 11 J 

£ ». d, 
ft. From 200175685 7. 30709 14 2} 

Ttke 181589478 27876 16 7^^ 

8. Multiply 5301201 by 570S3. 

9. „ 429772 by 370010. 

10. „ £4288 6 4} by 7. 

11. „ £3509 1 2^ by 39. 

12. M £4156 11 6^ by 620. 
18. Divide 573747025786 by 5. 

14 „ 697457274930 by 341. 

15. „ 107107648961 by 5037. 

16. „ £2682076 2 6 by 12. 

17. „ £3059678 17 1 by 133. 

LIV. 

IndutUng Bedvction, Huh of Three and Practice, [Time \\ hour.) 

1. In 2306090 oz. how many tons, cwts., &c. 

2. A ton of potatoes cost £7 ; what would have been the price of 
24 lbs. ? 

3. Find (by Practice) the dividend on £1740 5«. at 14«. 2d, in the 
pound. 

4. In 6 furlongs 4 poles 5 yards 2 feet, how many inches f 

5. A man walks 17 miles 1650 yards in 3 hours 45 minutes ; what 
is his rate per hour? 

6. Find (by Practice) the price of 9 quarters 2 bushels 1 peck, at 
£2 16«. 8^. per quarter. 

7. Reduce 600 half-guineas to half-crowns. 
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8. A bankrupt pays a dlTidend of 6«. 8<21 in the pound ; irliat k the 
loM of the creditor to whom he owes j£750. 

9. Find (by Practice) the rent of 23 acres 3 roods 15 perches, at 
£l lSs,4d, per acre. 

LV. 

The/oBowtng paper has been * used in preliminary test examinations, and 
others which are not competitive,* * (Time 3 hrs.) 

1. How many lbs. oz., &c. are there in 721572 grains of gold? 

2. A ton of potatoes cost £1 : how many pounds might have been 
bought for 3«.? 

3. Find (by Practice) the dividend on £1430 12«. at 13«. 4<f.in the 
pound. 

4. Find the simple interest on £435 15«. for 2 years, at 2^ per 
cent 

5. Add together 8^, ^, 4^, and 2}}. 

6. Subtract 3^ from 8|^ 

7. Multiply 9^ by 4j. 

8. Divide 72j by 1\. 

9. Add together -813, 420*91, '00093, 7*043, and 12560. 

10. Subtract 5987 from 506*222. 

11. Multiply 757-04 by 15-8. 

12. Divide 22*097 by 543*14 to 3 places of decimals. 

1 3. Find the value of 2 *625 of a pound sterling. 

14. In 5864542 inches, how many miles, furlongs, &c.? 

15. If a horse trots 23} miles in 2 hours and a half, what is his rate 
per hour ? 

16. Find (by Practice) the price of 7 ozs. 14 dwts. 21 grs. of gold, 
at £2 13«. 4(f. per ounce. 

17. Find the amount of £2700 for 4 years at 3} per cent, compound 
interest (neglecting fractions of a penny). 

18. Add together 12j, ^, fj, and ^. 

19. Subtract if from 4^. 

20. Multiply 18} by lif. 

21. Divide 1^ by 8f. 

22. Add together 50004, -46, '579, and 1201'043. 

23. Subtract 19*9876 from 75. 

24. Multiply 45267 by 7045. 

* Whore Vulgar and Decimal Fractlunx arc required. 
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25. Divide 15*96 by -065. 

26. Reduce 18«. 8^. to a decimal of 2«. 2(L 

27. Redace 5 acres 13 poles to sqaare feet. 

28. If 4^ cwts. of sugar cost 21 guineas, what is the price of 
195^ lbs.? 

29. Find (bj Practice) the price of 34 cubic yards 3 feet 288 inche* 
of earth, at £3 6«. 9d, per yard. 

30. In what time will £2220 be doubled at' 6 per cent simple 
mterest? 

31. Add together ^, 6^, V, and ||. 

32. Subtract 7|f from ll^V ^ 

33. Multiply together |§, 11|, and 3||. 

34. Divide 7^ by 3^. 

35. Add together *2764, 1824, 176*09032 and -47. 

36. Subtract 7*20147 from 872*70032. 

37. Multiply 7*045 by 974 01. 

38. Divide 1*765 by 2470 to five places of decimals. 

39. Reduce 1«. 2d, to the decimal of 12«. S{d, to four places. 

LVL 

The foUounng paperwas given in Competitive Examinatunu s Candidates 
not previously tested, ( Time 3 hours, ) 

1. In 3 lbs. 10 ozs. 4 dwts. 12 grains, how many grains troy? 

2. How many acres will 34 men reap in the time that 10 men take 
to reap 23 acres ? 

3. Find (by Practice) the price of 2 cwt. 1 qr. 10} lbs. of soap at 
3s. 9d. per stone of 14 lbs. 

4. Find the simple interest on £73 5s, Bd, for 5 years 6 months, at 
3} per cent, per annum. 

5. Add together }, ^, |, and |. 

6. Subtract |§ from 1^. 

7. Multiply U by f?. 

8. Divide ^^ by ^. 

9. Add together 802*573, 31*095, 9*7235, and •507. 

10. Subtract 11*709 from 120954. 

11. Multiply 34*742 by 3*25. 

12. Divide 169*24 by 549 to 3 places of decimals. 

13. Fiod the value of 20875 of £l. 

14. In 2771443 seconds, how many weeks, days, &c. ? 

1 5. A fortress is provisioned for 3 weeks at the rate of 1 5 ozs. a day 
for ench man. If only 10} ozs. are served out daily to each man, kow 
'ong can the place hold out ? 
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16. Find (by Practice) the amount of a man's wages for 3 
4 days 8 hours, at 6«. Sd, a day, reckoning 10 hours to a day. 

17. Fiod the amount of £2700 for 4 years at 6 per cent compound 
inteieit (neglecting fractions of a penny). 

18. Add together i|, 5^?, f§, and 4^. 

19. Subtract 5|| from 8||. 

20. Multiply 20j by 1|§. 

21. Divide 2^ by 4^. 

22. Add together '024, 1000, -00565, and 2*433. 

23. Subtract '099095 from 1 007. 

24. Multiply -51904 by 60-504. 

25. Divide 24*1 by -0025. 

26. Reduce £2 11«. 6|d to the decimal of £l 10«. 

27. A tradesman's stock is valued at £8975 at the beginning of a 
year, during which he sells goods to the amount of £5023 ; 7i i>er 
cent, of his receipts go for wages, and he spends £3782 in the pur- 
chase of goods, and pays £^5 for rent of his shop ; at the end of the 
year his stock is value for £8763 ; how much does he p;ain or lose ? 

Lvn. 

proposed to Candidates for Inspectorships of Schools. 

1. Pure gold is £3 17s. lOJd. per oz. : if gold coin be composed of 
2 1 parts of pure gold and 2 parts of alloy ; the value of the alloy is 
4}^. per oz. : required the value of alloy in 1000 soyereigns. 

2. Multiply by the method of duodecimals 15 ft. 4 inches by 17 ft 
G inches, and by 18 ft. 5 inches, and exhibit the result in cubic feet and 
a fraction of a cubic foot 

3. Find the amount of £1500 for a year at 5 per cent per annum, 
compound interest, payable quarterly. 

4. If £1000 be invested in the 5 per cents, at 97|, what interest has 
the invester for his money ? 

5. A grocer sold 1 lb. of tea and 3 lbs., of sugar for 6«., but if the tea 
rose 10 per cent and the sagar 50 per cent they would have cost 7s, 
What was the price per lb. of each ? * 

6. A number of men were arranged into a hollow square 4 deep. 
In the outer rank there were 50 in the face of the square, and in the 
inner rank 44. How many men were there in all ? 

* From the question 1 lb. tea+3Ibs.' sugar =6^., and 1-^ lb. tea+4|Ibi. sugars?*. : 

hence the difference ^ lb. ortea+l|lb. sugar=l5. or ^Ib. of tea+3 Ibi. iugaraB2«. 

From 1 lb. tea+3 Iba. sugar^fSf. 
Take j „ +3 „ =?« . 

I lb. tea s4i.: whence lib. teasSf. and lib. 8ugars4if. 
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7. In how many years will £2500 double itself, allowing 15 per cent 
per annum simple interest ? * 

8. The sum of £1001 was laid out in the 3 per cents, at 89|, and a 
half year's dividend having been received upon it, it was sold out, the 
whole increase of capital being 72 guineas. Find at what price it was 
sold outf 

9. A sum is laid out in the 3 per cents, at 89| and a half-year's divi- 
dend received upon it ; the stock being then sold at 94| and the whole 
increase of capital being £54, find the original sum laid oat]: 

10. A dealer buys 80 tons of coals, and after selling them at Is. 6d. 
per sack finds he has gained £4 Had he sold them at Is. 4d. per 
sack, he would have lost £6. Find the cost price per ton, and the 
weight of a sack of coals. 



MISCELLANEOUS QUESTIONS. 

£z. 1. 'At what time between 3 and 4 o'clock will the hands of a 
clock be together ? ' 

At 3, the minate hand points to 12 and the hour hand to 3. The 
minute hand travels 12 times as fast as the hour hand, and the question 
becomes * In what time will the minute hand, travelling 12 minutes while 
the hour hand is going 1, overtake the other which has 15 minutes of a 
start ? ' 

It is evident 55 minutes will be gained in 60 by the minute hand. 
.*. 11 minutes \7ill be gained in 12 
and 1 minute will be gained in ^="1^ 
.'. 15 minutes will be gained in 1-^ x 15—16^. The time between 
3 and 4 when the hands will be together is 16^ minutes past 3. 

Ex. 2. John can do a certain work in 12 hrs., James in 10 hrs., and 
Richard in 8 hrs. ; in what time should they do it, all working to- 
gether ? 

* Anj sum of money will double itself in the time found by dividing 100 by the 
rate, 

t 89f : 100 :: €1001 : €1120 : then interest of €1120 at 8 per cent.=:€33 12«., and 
€33 m.-r2=€16 I6«. the half-year's dividend ; then €1001+78 guineai-€l6 16«.« 

€1069 I6». ; therefore €i25L!J^j2il2?=94|. Ans. 

X Here, gain on every 89f idTesteda94|—89f=5i, to which add a half year's dlri« 
dend, and 54+l|=Gf whole gain on €89f : whence (54-i-6f) 89|s€715 Ant. 



n 
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Here, John does | in two honn. 
James } in two hours. 
Richard { in two hours. 

An working together will do {^-i + J^fS in two hours ; tlier«ibK 
^ will he done in ^ of 2 hrs. or j^ of an hr. 

And It, the whole, in ?^=^=8JV ^^o"". ^^' 

37 37 

Ex. 3. If oranges he bought at 10 for a penny, how man j dionld be 
sold for 28. 2d. to gain 30 per cent ? 

Without gain or loss he would sell, 

26xl0»260; 
In order to gain 30 per cent, he must sell less, in the ratio of 130:100. 

.M30:100::260:200. Ans, 

Ex. 4. The annual losses of a merchant during 4 years average 3} 
per cent, upon his original capital ; at the end of the four years his 
capital is j£2783 15«. ; what was it at first ? 

An average loss of 3} per cent, for 4 yrs. «=3} x 4=15. Whence an 
original capital of £100 would (in this time) be reduced to £85 ; 
whence, 85 : 100 :: £2783 15«. : £3275 Ans, 

Ex. 5. If A do f of a certain work in 2 hrs. and B | of the re- 
mainder in 1 hour, and C finish it in 10 minutes : in what time will 
they do it all working together ? 

A will do ^ of }~| of it in an hour. 
B will do } of I =r| of it in an hour. 

C will do J of j-sr^ of it in 10 minutes ; 
hence, ^ x 6 ss j^ of it in an hour. 

Therefore they will all do |+| + §=ff of it in an hour working to- 
gether, and the whole work in jf hr. =%57| minutes. Ana, 

Ex. 6. If a man rows 14 miles in 3^ hrs. against the stream, the rate 
of which is 6 miles an hour : in what time should he row 10 miles with 
the stream ? 

Against the stream he rows 14 miles in 3| hrs., that is, 14-r3jaB4 
miles an hour; but the stream brings him back or resists him 6 miles 
an hour : hence his rate of rowing is 10 miles an hour. With the 



;.^fIf(Jf^:^N£9U3 ,QUE^^ 211 

stiiifUDi I^^vill sow 10+ 6»16 miles an hour ; therefore he will row 

10 miles in 1?J* ^^=f§=f of an hour-37 m. 30 sees. 
16 . . 

Ex< 7. The rate of a clock is *04 per cent too fast; how much will 

k gain in a day ? 

It is evident that a day by the clock will be -0004 -•04-^i00, too 

much; and •0004«=r JL«-JL- of a day is the time it will gain- 

9000 2250 ^ ® 

Ll%^>lB«i?!.3afsecs.^„* 

Ex. 8. Simplify the expression 

|of}+2f+2j 



Taking the numerator we have | x i=^jgt which -i-2| gives {, to which 
add 2| and we have 2^, the value of numerator. Again, (7 x | + 1) 
+f-|=(^ + 3)-5-Y-|=?§-^Y-f=l§-|=&. the value of denominator. 
Now, 2tt+^=S X V=. 1 l|f . ibw. 

LVIII. 
Inland Revenue, 

1. If 110 dollars are worth £23, what are 15 dollars 2 limes 7 cents 
worth? (1 doL= 10 dimes<« 100 cents.) 

2. Find (by Practice) the value of 5 acres 2 roods 11 perches, at 
£95 per acre. 

3. Find the simple interest on £3728 199. 1\d, for 4} years at 5 per 
cent 

4. Find the compound interest on £5750 for 3 years at 4} per cent 

5. Add together 9|, 3|, 2||, and f ; add 125f, 2|, |, |. 

6. Add together 39*51, 425-76, *237, 40032 ; and 52*11, 328*01, 64, 
•024. 

7. Rednce f of 134. 6</. to the decimal of a guinea. 

8. Find the value of "38246 of 10«.6dL 

9. Extract the cube root of 5d9365742*983688. 

Clerks in Post Office, Metropolitan Police Courts, Department of 
Science and Art, Board of Trade, Fisheries {Scotland), and Prisons, 

10. Find the difference between | of | of a mile, and } of ^ of 2f 
of a furlong. 

11. Find the coft of carpeting a room that is 25 feet long and 80 
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feet wide, the price of a yard of carpet 2 feet 6 inehei wide htSag 
is. Sd, 

1 2. If irhen wheat is at 60«. a quarter the sixpenny loaf weighs 4 Ibi. 
how much should be paid for 25 lbs. of bread when irheat is 40«. t 
quarter? 

13. Divide -121 by 11, by 110, and by -0011. 

14. Convert 22 lbs. 5 oz. 15 dwts. 20 grs. troy into ayolrdnpois 
weight; one lb. avoirdupois being to one pound troy as 175 to 144. 

15. The shares of a given railway are at 44| when consols are at 70J, 
what should be their price when consols are at 68f ? 

16. If 27 cwts. 1 qr. 3 lbs. 8 oz. of sugar cost £87 6«. what will br 
the price of 7 lbs. ? 

17. Express '00325 as a vulgar fhiction in its lowest terms. 

18. Express 7«. 3}<i. as the decimal of a pound. 

India Office, 

19. If 56 cubic feet 1044 cubic inches of timber are required to 
flcor a room 29 feet 3 inches by 25 feet 4 inches, what is the thickness 
of the boards ? 

20. A person sells out of the 3 per cent, consols at 99 and invests in 
Exchequer bills, beariog interest at the rate of 2^d. a day per cent, 
when the bills are at a premium of 7s, 6d, What effect has this on his 
income ? 

21. In the month of December last the number of paupers in a cer- 
tain union was 336, the number of women being double that of the 
men, and the children being as many as the men and women together. 
If a man cost one-third more than a woman, and three children as much 
AS a man and a woman together, and the whole cost for the month be 
£SS 6s. ; how much is the daily cost of each man, woman, and 
child ? 

22. Multiply by the method of duodecimals 6 ft 7 in. 5 parts by 
8 ft. 3 in. 10 parts. 

23. Express the result obtained in the last question in square feet, 
square inches, and a fraction of a square inch. 

24. Find the cost of 75 cwts. 1 qr. 16 lbs. of sugar at £2 48, lid. 
per cwt. 

25. A bankrupt owes £25962 lOx., what must his assets be worth in 
order that he may pay 7s. 1 l^d. in the pound ? 

26. A tradesman's annual losses during 5 years average 1 j- per cent, 
on the capital with which he began, and at the end of the 5 yean his 
effects are worth £2531 Ss., what capital did he begin with ? 
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War Department, 

27. If 90<. will paj 5 men for 12 days* work, how mach will pay 32 
men for 24 days' work ? 

28. What shoold the result be if the efficiency of the second set were 
half that of the first, and their day's work fiye-fourths as long ? 

29. Find the amount of £875 at the end of 15 months, at 4 percent 
?er annum, compound interest, the interest accruing quarterly. 

30. Add together |, 2^, and 13^; divide by 13^, and subtract the 
result from 5^. 

31. Add together ff of a shilling, fj of half-a-crown, f of a pound, 
and I of a guinea. Express the result as the decimal of a pound. 

32. Express *01056 and *1586d as vulgar fractions in their lowest 
terms ; multiply the first by the second, giving answer decimally. 

33. Find the least common multiple of 6'8i and 8 '676923. 

Commissariat 

34. What would be the amount of a salary of £95 per annum, sub- 
feet to a deduction of £2 75. 6(f. per cent per annum, for 1 year and 
25 days ? 

35. Suppose 6948^ dollars were purchased at 48|</. each, and that 
they were issued at | of a penny more than that rate ; what would be 
the total cost of the dollars, the total amount for which they were 
issued, and the total gain upon the tranaaction ? 

36. What will £100 6«. 8(f. amount to with compound interest for 
five yean at 5 per cent per annum, the interest being paid annually ? 

Customs and Excise. 

87. If 939 men consume 351 quarters of wheat in 168 days, how 
maay will consume 1404 quarters in 56 days f 

58. Silk sold at 12«. BcL per yard gained £7 10». per cent, what did 
it cost per yard ? 

India Office, 

59. Reduce 2 furlongs 11 yards 1 foot 9 inches to the decimal of a 
nule. 

Ph^wsed to Candidates for Cadetships of Constabulary (Jr eland). 

40. Find the average of 16}, 24^, 12, 95|, 0, 52, 4|, and 1*625; 
express the fractional part decimally. 

41. A merchant has teas worth As, Qd. and Ss, 6d, per lb. respeo- 
titely, which he mixes in the proportion of 3 lbs. of the former to 2 
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of the latter, aad sells the mixture at 4«. 4d. per IK"^ what d 
gain or lose per cent ? 

42. The popalations of 3 towns in the year 1841 were 
64575, and 29185 ; and in the year 1851 the two former had van 
respectively 4 and 8 per orat^ and the latter had decreased ! 
cent ; find the increase or decrease per cent of the total popvla 
the three towns. 

43. The breadth of a room is 14 feet ; the cost of papering t 
per square yard is £4, and the cost of covering the floor with a 
at 4s. 6d. per square yard is £5 12s. Find ti^e length and he 
the room. 

44. What must be the market value of 3 per cent stock in 
that, after deducting the income-tax of 9c£. in the £, it may yield \ 
cent interest ? 

45. The cost price of a book is 12s. 6<£ If the expense of s 
9 per cent, upon this, and the profit 21 per cent upon the same, w 
the retail price ? 

46. From the following table : — 



Rail wftj^ PasseDger s 


Great Britain 


France 


Prnsria 


Itt Class 


4743213 


2124917 


307492 


2ud Class 


10291749 


6172429 


]29247( 


3rd Class 


21409^17 


15473551 


23r42r3: 



fii\4 th^ proportion per cent which the whole number of Ut elas 
scngers' bears to the whole number of 2n4 and 3rd class passenge 
47. The rate of a^olo^ is -075 per cent too fast .^ow n^ic 
the clock gain in the week? 



Education Office 

48. If j£3«20 thalers, 25 thalerss93 francs, and 62 tn 
25 gulden ; find how many gulden are equivalent to £\ sterling. 

49. Reduce to its simplest form the expression :— - 

60. Reduce to its simplest form the expression : — 

45 



^^'Mr"' r^^'A- 
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51. Extract the square root of 531441 and of 32^. 

52. If the 3^ per cents., paying half-yearly dividends on 1st October 
and 1st April, are 105 on 1st August, what should be the price of the 
3 per cents, same day which pay dividends on 1st July and 1st Jaauary f 

53. Find (by Practice) the premium on £126,315 at 85. Sd, per cent. 

54. A person's annual expenditure from the year 1833 to the year 
1853 inclusive is £293 175. 4d, ; he finds that in 1833 he spent £283 
17«. lOdL, and in 1854, £365 lis. Id, What was the average annual 
expenditure from 1834 to 1854 inclusive ? 

55. Find the discount on £126 13«. 4d. due 8 months hence at 4 per 
cent, simple interest. What would be the amount of the error m this 
case if interest were taken instead of discount, and in whose favour 
would the error be ? 

56. Find the amount of £13333 6s. Bd. for 4 years at 5 per cent 
compound interest 

57. Divide 8740434091488 by 876. 

58^ The population of Great Britain in the year 1851 was 21121967 
and the increase during the previous half century had been 93*5 pei 
tent What was the population in 1801 ? 

AdmirtUty, 

59. What is the value of :— 

fof5j-fof4i 



{of fof 5i-|of ^of 3| 

60. What decimal of a pound troy is 16 dwts. t 

61. What sum placed out at interest at 4 per cent would amount to 
£580 in 3 years, allowing simple interest ? 

62. What sum would amount to same sum in same time at compound 
interest ? 

Admiralty (Dockyards), 

63. Find the value of *05 of '06 of a mile. 

64. A merchant buys 15 dozen of port at 82<. per dozen, and 60 dozen 
more at 50«. per doien ; he mixes them and sells the mixture at 70 
shillings per dozen \ what profit per cent, does he realise on his original 
outlay ? 

65. Extract the cube root of 946966168. 

Education Office 

(>6. There are 58 insolvents, 3 of whom paid 20«. in the ponnd ; 
n, 1'Jm. 6(/.; 19, Is, Ijc/. ; 17, 3«. A\d,\ 2, \s. 6d.\ the rest nothing. 
What was the average dividend? 
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67. If coffee worth 2«. 9d., Ss. 2id., aod 2«. A^d, per lb., be mixed it 
equal quantities, and the mixture sold at £16 9«. per cwt, what is the 
gain or loss per cent ? 

68. If oranges be bought at the rate of 20 for a shilling, how many 
should be sold for £l 8«. to gain 40 per cent. ? 

69. The number of persons employed in the nulways are, re- 
spectively : — 



Year 


England 


Scotland 


Ireland 


1852 
1853 


55331 
66267 


Miles 


8271 
8979 


Milei 


3999 
5163 


Milei 


5433-9 
7544-2 


961-4 
977-9 


680-4 
786-9 



Hence find the average number of men per mile employed on railways 
in the whole United Kingdom, (1) in 1852, (2) 1853. 

70. The price of the 3 per cents, and the market value of railway 
stock paying 5^ per cent being respectively 92| and 99j-, compare the 
rates of interest which investments in those stocks would give. 

71. The rate of a clock is '0625 too fast ; how much should it gain 
in a week ? 

72. The populations of 3 towns in 1841 were 20565, 53415 and 
30125, and in 1851 the two former increased respectively, 8 and 12 per 
cent., and the latter decreased 40 per cent ; find the increase or de- 
crease per cent of the total population of the 3 towns. 

73. Find what will be the rate of interest in order that the discount 
on £1936 185. at the end of 3 years may be £207 105. 6d 

74. If 48 pioneers in 5 days of 1 2^ hours dig a trench 139*75 yards 
long, 4^ yards wide, and 2^ yards deep ; how many hours per day must 
90 pioneers work, during 84 days, to dig a trench 4910^ yards long, 
4| yards wide, and 3j yards deep ? 

75. If by selling goods for £272 I lose 15 per cent, how much per 
cent, should I have lost or gained if I had sold them for 320 
guineas ? 

Chief Secretary's Office 

76. 100 lbs. bought @ 45. 4d. per lb. were sold at 55., and 100 Ibt^ 
bought (^ 6d. per lb. were sold at 7d., find the total gain per cent 

77. Find the cube root of 84*9. 



MlSCELLANKUCrS QUESTIONS. 217 

78. If £533 65. Sd, be taken as payment of £560 due 2 yean heoce 
ealcnlate the rate of discount 

79. What must be the price of the 3 per cent stock that I may gain 
4 per cent on my outlay after paying an income-tax of lOd. in the 
pound ? 

80. Multiply by duodecimals 3 feet 10 inches 11 parts, by 4 feet 
7 inches and 3 parts, and by 1 foot 5 inches, and express the result iu 
cubic feet and inches. 

81. What is the length of one side of a square whose area is equal 
to a rectangle of 513 yards 1 foot 11 inches x 1628 yards feet 11 
inches ? 

82. Reduce to a simple fraction f x M6 + 2*156 x ^ 

83. If A. do I of a piece of work in 4 hours, and B. do } of the 
remainder in 1 hour, and C. finish it in 20 minutes: in what time will 
they do it all working together ? 

84. If two clocks, one of which gains 2 minutes and the other 
loses 4 minutes a day, be set at noon, what hour will the second indi- 
cate when the first indicates noon 12 days afterwards ? 

Inland Revenue, 

85. The imperial gallon contains 277*27 cubic inches, and a cubic 
foot of water weighs 62*42 lbs. : find the weight of a pint of water 
correctly to two places of decimals. 

86. Extract the cube root of 731189187729. 

87. Multiply by the method of duodecimals 2 feet 10 inches 11 partti 
by 3 feet 7 inches 5 parts ; and the product by 1 foot 10 inches. 

88. Express the result of the last question in cubic feet, cubic inches, 
and fraction of a cubic inch. 

89. A sum of £3000 is to be divided between 20 men, 64 women, 
and 96 children : if each man's share is to be equal to the shares of two 
women, and if the 64 women are to have twice as much as the 96 chil* 
dren, how much will the several individuals receive ? 

90. When a vulgar fraction is reduced to a decimal, in what cases 
#111 the decimal terminate ? 

91. In what cases will it recur? 

92. What is the limit in the number of figures in the period ? 

Constabulary Office, 

93. Divide £177 Ts, 0\d, among four persons, m the proportion of 
the fractions ^, ^, J, |. 

94. Divide 4*0d by *l407. 
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95. What is discoimt? If the discount on J0567 be £34 14*. ^it 
simple interest being reckoned at 4} per cent per annnniy when is the 
sum doe? 

96. A. barters sogar with B. for floor which is worth 2t. Sd, per 
stone, but uses a false stone weight of 13} lbs. (instead of 14 lbs.), what 
Tslue should B. set on his floor that the exchange may be fair? 

97. A cwt of potatoes cost lOs,, how many lbs. might hare been 
bought for^ It. 8dL? 

Various Offices, 

98. The populations of three towns, in the year 1841, were 20325, 
42405, and 1423 f and in the year 1851 they had increased respectively 
9, 10, and 12 per cent ; find the ayerage population of the three towns 
\n 1851. 

99. If goods which were bought at £2 5s, lOd, per cwt. be sold at 
t2 148. Idl, what is the gain per cent ? 

100. If by selling an article at 19<. 3<£. a pound, I gain 12 per cent 
on my outlay, what was its prime cost ? 

101. A grocer buys 3 cwts. of sagar at 5d. per lb., and 7cwt8 at 
6^ : he sells 5} cwts. at 5^. per lb. ; at what rate per lb. must he sell 
the remainder in order to make 1 5 per cent on his outlay ? 

102. A person sells oat of the 3 per cents, at 98, and invests his 
money in railway 5 per cent, stock at par ; find how much per cent, 
his income is increased. 

103. The present prices of the 3 per cent, consols and Midland 
Railway stock, paying 5^ per cent, are respectively 95| and 108|. 
Compare the rates of interest which inyestments in these stocks would 

give. 

104. A person buys coffee at £5 125. Gd, per cwt and chicory at 
£2 5t.5d., and mixes them in the proportion of two of chicory to five of 
coffee. He retails the mixture at Is. 3d per lb. What is his gain per 

eent? 

105. By selling tea at 5s. 4d. per lb. a grocer clears ^ of his outlay : 
he raises the price to 6«. 2d. per lb. : what does he clear per cent upon 
his outlay at the latter price ? 

105. (a). Three silver candlesticks, weighing in all 36 o«., cost 
£18, the silver being vrUued at £12 and the workmanship at £6; 
what should 5 candlesticks cost, each of which weighs 24 oz., and the 
workmanship charged for at twice the rate per ounce ? 
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106. A and B enter into partnership. A puts in £2100 stock, 13 
puts in £1500 stock ; four months after C enters the partnership with 
a capital of £2700. At the year's end the profits are found to be 10 
per cent on the whole capital inyested : how much of the profits should 
each receiye ? 

107. What is the difference between interest and discount ? If a 
person bays 325 cows for j^5000, payable 12 months hence, and sells 
them immediately at £15 a head: find how much he gains by the 
tiiansactioni^ reckoning money Talue for 5 per cent, per annum. 

lOd. Two clocks strike 9 together on Tuesday morning; and on 
Wednesday morning one is 10 minutes to 1 1 when the other strikes 
11 : how many minutes must the slow one be put on so that they may 
both strike nine together on the same evening ? 

109. A person invests £5490 in the 3 per cents, at 91 ; he sells out 
£200 stock when they have risen to 93}, and the remainder when they 
have fallen to 85. How much does he gain, or lose, by the transaction ? 
If he invests the produce in the 4} per cents, at 102, what will be the 
difference in his income ? 

1 10. A person bought goods on the continent ; the cost of freight 
and insW|ance was 15 per cent, and that of duty 10 per cent, on the 
original outlay; he was obliged to sell them at a loss of 5 per cent ; 
but if he had made £3 more of them he would have gained 1 per cent: 
what was the original outlay ? 

HI. ^he exchange at Paris upon London is at the rate of 25 francs 
70 centimes for £l sterling, and the exchange at Milan upon Paris is 
at the rate of 42 Austrian lire for 20 fhincs : find how many Austrian 
lire should be paid at Milan for a £20 note. 

112. A ship carries 5 chronometers, and estimates Greenwich time 
by the mean tune of the five. Two of them lose, respectively, 39" la 
85 days and 4*3'' in 6 days ; the others gain, respectively, b" a week, 
1*3" a day, and 23" in 14 days. By how much will the estimated time 
be in error after a cruise of 176 days ? 

113. After a certain number of men had been employed on a piece 
of w6rk 24 days, and had half finished it, 16 men more were put on, 
by which the remaining half was completed' in 16 days. How man^ 
were employed at first ? 

Ex. A person who has £3300 in the 3 per cents, sells out at 88, and 
invests in Exchequer Bills, <^hich pay 2^d, per cent, per day when 
Uie premium is Is, 6dL: find the alteration in his income. 

£3300 X 3 -i- 100 a£99 first income. *-* 

Then 100} : 88 : :£99 first income : £110 second income. 

£3 X 240 : 2^. X 365. 

/.^IiO-;^99=£ll increase. An%. 
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114. Find the interest on £1376 lU. d<f . at 4| per cent., lent on 
the 6th April, and repaid on the 29th of Aagiist, the former day being 
excluded and the latter included. 

115. What sum of money put out at simple interest for 3 yean, at 
4^ per cent, will amount to £1281 I2s. \d. 

116. At irhat rate per cent will the interest on £635 9«. 4^ 
amount to £38 25. 6}d!. in two years? 

1 17. At what rate per cent, will £651 13«. 4<f. amount to £748 I2s. O^d, 
in 3^ years, at simple interest ? 

118. Keduce ^ to a decimal showing the whole of the circulating 
period. 

119. In what time will £2675 45. 2d, amount to £3397 lOs, B^d, at 
6 per cent, simple interest ? 

120. A society subscribes £45 185. 9d. to a charity ; each member 
pays as many pence as there are members in the society ; find the 
number of members. 

121. If 10 men can mow 126 acres in 12 days of 9^ hours each, how 
many can be mown by 45 men in 11 days of 8f hours each? 

122. What is the difference between the interest and discount on 
£350 for 3 years at 4 per cent ? 

123. Find the amount of £7000 in 4 years, at 5 per cent per annum, 
compound interest. 

124. Reduce '06 of 4*2 of a guinea to the decimal of a pound. 

125. Two persons have each a capital of £12000 : the one inyests it 
in the 3 per cent, consols at 90|, the other in railway shares paying 
5 per cent at 103} : find by how much the income of the one exceeds 
that of the other. 

126. Reduce *60l24d to a Tulgar fraction in its lowest terms. 

Varums JDepartments, 

127. Add together i + j + iz+lfi + Tr ^^ subtract the result 
from 2|. 

128. What number added to 1^, 2^, 3^ ^, will make the sum 
total 10? 

129. If f of a quarter of wheat cost 545. what will be the price of 
f of a bushel? 

130. Reduce 7^ guineas to the decimal of £1000. 

131. If 3 men can mow 14 acres of grass in 5 days of 9 hrs. each, 
in how many days of 10 hrs. each will 5 men mow 35 acres? 

132. ff by selliD(2f an article for £54 I lose 12 per cent, how much 
per cent should 1 huve lost or gained if I had sold it for 64 guineas? 

133. Multiply by the method of duodecimals 7 feet 2 inches 3 parts 
bf^ 6 feet 7 inches 5 parts, and the ie6u\.l\>^ ^ \uc,hfis 7 parts. 
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184^ Express the answer to the last question in cubic measure. 

135. Add f of I of 4^ of a furlong to -05 of -06 of a mile. 

136. The expense attending the production of a book the retail price 
of which is 7^. Qd. is 25. 4^dl per copy. The publisher allows the 
bookseller 25 per cent, on the retail price, and gives 13 copies to the 
dozen ; 3900 copies are printed and sold ; the author is to have half 
the profits ; how much will. he receive 7 

137. Find the amount of £7000 in 4 years at 3 per cent, per aQnnm, 
compound interest. 

138. What is the simple interest on £652 148. 2d, for 3| years at 
6 per cent.? 

139. Reduce *2 6 153846 to a vulgar fraction in its lowest terms. 

140. In what time will the interest on £75 125. 6d, equal the interest 
on £15 25. 6d. for 105 days at any rate of interest ? 

141. Supposing that in England gunpowder is made of 75 parts of 
nitre, 10 of sulphur, and 15 of charcoal ; in France of 77 of nitre, 9 of 
sulphur, and 14 of charcoal : if a ton of each be mixed, what weight of 
nitre, sulphur, and charcoal will there be in the compound ? 

142. By a reduction of the interest on Exchequer Bills from 2^. to 
1^. per cent per day a person loses at the rate of £152 75. 9d, per 
annum, what amount of Exchequer Bills does he hold ? 

143. How many yards of matting, 4'd feet broad, will coTcr a floor 
that is 27 *d feet long and 20*1 6 feet broad ? 

144. If ^ of 3^ of 7f of f of 36 lbs. of sugar cost 125. 6^ how much 
will 17 tons 17 cwts. cost ? 

145. CouTcrt 44 lbs. 11 oz. 11 dwts. ]6grs. troy into avoirdupois 
weightt one pound avoirdupois being to one pound troy as 175 to 144. 

146. If a coach travelling 9 miles an hour occupies 4 hours more than 
a railway train in a journey of 69 miles, what is the proportion be- 
tween the rates of the coach and the train ? 

147. If A. invests £33075 in the purchase of 3 per cents, at 87 j^, and 
B. invests the same sum in the purchase of 4 per cents, at 94^, what 
will be the difiference in their net incomes after deducting income-tax 
at 16(f. in the pound? 

148. What is the value of one pound avoirdupois in troy weight ? 

149. Find the fractions equivalent to '26, '8.326, and -26027397. 

150. If oranges be bought at the rate of 20 for a shilling, how 
many should be sold for £2 8s. to gain 40 per cent, on the outlay ? 

151. A can reap a field in 5 days and B in 6 days working 11 hours 
a day. In what time could A and B together reap it working 10 
hours a day ? 
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152. Railway stock is sold for 108, and with the proceeds the go- 
verDment stock bought at 91|; after a time the goveniment' stock is 
sold at 95| and the original stock repurchased at 109, leaving a profit 
of £109 on the transaction : find the amoont of stock sold. 

153. What will be the cost of painting the walls of a romii at 1«. 7d. 
per square yard, the length being 19 feet lOj^ inches, the breadth ibftet 
1} inches, and the height 10 feet 3 inches? Solve by decimals. 

154. How much will £3500 amount to in 4 years at 4^ per tent 
compound interest? 

155. At what rate per cent will £1303 6«. Sd. amomtt to £1884 18Ci 
ll<f. in 7 years at simple interest? 

156. If I buy 14 oxen for £157 5«. lOd. and sell 6 of them at £7 4i. 
each, for what must the remainder \>e sold that I may gain 4 per cent 
on the whole ? ... 

157. Explain the difference between interest and discount, and find 
the present worth of £1215 due 4 years hence at 5| per cent 

158. If If of ^ of 1| of a ton is worth £l 10«. what is the yalaecf 
fofit? 

159. Extract the square root of 4||§. 

160. Extract the cube root of '51478848. 

161. One horse gives 5 strides while another Is ^ving 4, but the 
latter horse's is to the former's as 6 to 7 ; which is the flaster, and 
how much would he gain in a distance of 4 miles? 

162. Divide 16 by -2 and the result by •0002. 

163. Add together *321 1 of a guinea, | of a crown, and *6985 of a 
shilling, expressing the result as a decimal of a pound. 

164. A besieged town containing 22,400 inhabitants has provinons 
for 3 weeks ; how many must be sent away that they may be able to 
hold out 7 weeks ? 

165. If a rental of £8050 per annum be charged with a land-tax at 
£11 5^. per £100 ; what will be the net income ? 

166. Reduce ^Id5 and -01236 to vulgar fractions. 

167. Divide 274*6 by 3*672 to 3 places of decimals. 

168. If a 6d, loaf weighs 4*35 lbs. when wheat is 5'75«. per bushel, 
how much bread can be bought for 18*1 3«. when wheat is at 9-2s. per 
bushel ? 

169. Reduce *3946I53d to a vulgar fraction in its lowest terms. 

170. Add together -004, 208, 314*6073, -19784, 10000, 90*4; and 
subtract the result from 211180116. 

no [a). The net rental of an estate, after deducting 7d. in the 
pound for income-tax and 5 per cent, on the remainder for expenses 
(»f collecting, is £959 ."^s. 8d., find the gross rental? 



lOSCSLLANEOUS QUESTIONS. 223 

171. Iteduce *l44 and '34^13 to Yulgar fractions. 

172. Find the compound interest on £364 for 3 years at Sj per cent 

173. A person sells £7500 3 per cent consols at 90| and invests it 
in railway shares paying 5 per cent at 104| ; find how his income is 
affected, and the gain or loss per cent 

174. If by selling an article at 55. 6d, I gain § of my onilay, what 
iffould I have gained per cent, if I sold it at Gs. 6d. ? 

175. What sum of money will produce as much interest in 3^ yean 
as £210 Ss, in 5 years 5 months? 

176. Find the value of ^^1^/!^^?^* 

177. Divide the sum of f of £3 7s. 6d, and | of 4} guineas by lOf. 

178. If when wheat is ll^. 3d, the bushel the 6(f. loaf weighs 24 oz., 
how much should it weigh when wheat is Sis, the quarter ? 

1 79. How many yards of paper 29 inches wide will paper a room 
which is 22 feet 9 inches long, 17 feet 3 inches wide, and 9 feet 8 inches 
high ? 

180. A bankrupt's effects amount to 2548 guineas, and his debts to 
£3057 12^., what will his creditors receive in the £. 

181. What must a person whose property is valued at £430 lis. con- 
tribute to a poor-rate of lOd. in the pound ? 

182. Add together | of a pound, J of £2 lOs, 3d. and 3^ of lis, 

183. Add together }, §, ^, ^^, ^^ and subtract the result from 2j. 

184. Find the compound interest on £250 for two years at 4 per 
o^nt per annum, the interest being payable every half year. 

185. Reduce ||f| to its lowest terms and divide the result by l^, 

186. Reduce ^Iff^ to a decimal. 

187. Add together $ of a pound, | of a guinea, ^ of 6s. Sd., and -f^ 
of half-a-crown. 

188. The price of consols is 88|, how many railway shares, th« 
market price of which is £8 155., can be purchased with £1000 consols? 

189. The rates of the express and mail trains on a railway are 40 and 
28 miles per hour respectively : what time is saved by taking the fiister 
train for a journey of 192 miles ? 

190. Reduce £5 165. 4d, to a fraction of £16 85. 8d., ezpressmg the 
result in its lowest terms. 

191. If I of an ounce troy be worth 55. lOd, what will be the prioc 
of ^ of a pound troy ? 

192. Find the cost of papering a room 5} yards long, 3 J yards broad, 
and 10 feet high, with paper 28 inches broad, at 65. 9d, a dozen. 
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193 Define discooDt If the discoont on a bill of £226 9«, Sdl, doa 
tt the end of a year and a hal^ be £12 10«.,irhat is the rate of 
interest? 

194. Divide -015 by -00005. 

195. Divide 313*24 bj 24997*5: shoving the whole of the cirenlating 
period. 

196. Express *378lil6 as a vnlgar fraction in its lowest terms. 

197. If I lay out £1911 in 3 per cent consols at 79^, at what price 
most I sell oat, to gain £l50, paying ^ per cent commission on each 
transaction ? 

198. Extract the sqnare root of 13104400. 

199. Extract the cube root of 586376253. 

200. Redace { of 17«. 6d!. to the decimal of a gninea. 

201. Extract the cube root of 408518488. 

202. A railway catting is 38 feet wide at bottom, and 74 feet at top, 
35 feet deep, and } of a mile long : how many solid yards of earth were 
removed ? 

203. A traveller sets oat to walk from A. to B., at the rate of 
4 miles an hoar. One boar later another traveller sets oat from B. 
towards A. at 3^ miles an hoar : when they meet the first has walked 
6 miles more than the second. Find the distance from A. to B. 

204. How mach will £500 amoant to in 3 years, at 4} per cent, 
compoand interest ? 

205. It is reqaired to divide the number 34 into two parts such that 
the difference between the greater and 18 shall be to the difference 
between 18 and the less in the ratio of 2 to 3. 

206. A man rows 10 miles in 2} hours against the stream, the rate 
of which is 3 miles an hour : how long will he be in rowing 5 miles 
with the stream ? 

207. A ship 40 miles from shore springs a leak which admits 3} 
tons of water in 12 minutes ; 60 tons would be sufficient to sink her, 
bat the ship's pumps can throw out 12 tons of water in an hour. Find 
her average rate of sailing that she may reach the shore just as she 
is beginniniE to sink. 

207 (a). A tradesman's stock is valued at £8975 at the beginning 
of a year, during which he sells goods to the amount of £5023 ; 7] 
per cent, of his receipts go for wages, and he expends £3782 in the 
purchase of goods, and pays £7,5 shop-rent ; at the end of the year 
his stock is value for £8763 ; how much does }jfi gain or lose ? 

I. A solar aay being 24 solar hours, a sidereal day is 23 hours* 
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56 minutes, 4 seconds y§^. A sidereal day being now divided into 24 
sidereal hoars, find the number of sidereal hours, minutes, and seconds 
in a solar day. 

209. What must be the market value of 4 per cent, stock, in order 
that, after deducting the income-tax of lOd. in the pound, it may yield 
4 J per cent, interest? 

210. Find the cost of laying witb gold a table 6'42857l4 yards long 
and r7d yards wide, at 25«. the square inch. 

211. If 24 pioneers in 2j days of 12} hours long can dig a trench 
1 3975 yards long, 4 J yards wide, and 2 J yards deep : how many hours 
per day must 180 pioneers work during 21 days in order to dig a 
trench 4910^ yards long, 4| yards wide, and 3| yards dedp ? 

212. Borrowed £220 at 5 per cent, and 12 months after £340 ai 
4 per cent : when paid it took £607 185. to discharge them both : how 
long had these sums been kept ? 

213. A. had 12 pipes of wine which he sold to B. at 4} per cent, 
profit, B. sold them to C. for £40 12*. profit, C, sold them to D. for 
£605 185., who cleared 6 per cent : what did A. give a gallon for the 
wine ? 

214. What will be the expense of flooring 50 feet 6 inches long by 
32 feet 9 inches broad at £3 155. per 100 square feet ? 

215. A person has § of a ship, he sells J of his share for £1260, 
what was the value of the ship ? 

216. If by remitting to Holland, at 345. 6d, per £l, 4} per cent is 
gained, what is the* rate of exchange when 10 per cent, is gained? 

217. A person sold goods for 60 guineas, and lost 17 per cent, how 
much under their value were they sold ? 

Vctrious DepartmenU. 

218. Bought a quantity of goods for £375, and 3 months after sold 
them for £412 105., how much per cent, per annum was the gain? 

219.* The content of a cistern is the sum of two cubes, whose edges 
are 10 inches and 2 inches, and the area of its base is the difiference of 
two squares whose sides are 1| and If feet Find its depth. 

220. How much paper, } yard wide, will be required for a room 
that is 22 feet long, 14 feet wide, and 9 feet high, if there be three 
windows and two doors, each 6 feet by 3 feet? 

221. A stone 18 inches long, 17 broad, and 7 deep, weighs 278 lbs. : 
how many cubic feet of this kind of stone will freight a vessel of 230 
tons burthen ? 

* Propoped to candidates f«r a clerkship in Education Office^ Dublla, Ju.1^ \%^Q. 
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Income Tax Office. 

222. Express a degree, 69^ miles in French metres, giren tliat 
32 metres are equal to 35 yards. 

223. What is the present valne of a bill of :Sl51 17«. 6<L due at the 
end of 4 years, at 5| per cent, per annum ? 

224. If the Sd. loaf weighs 48 oz. when wheat is at 52«. per quarter, 
what would be the price of wheat, when the 6d. loaf weighs 32 os. 8 dn. 7 

225. Find exactly the square root of 1040520js|;. 

226. Find the cube root of 352045367*981. 

227. Multiply by the method of duodecimals 8 feet 2 inehes 5 parti 
by 1 foot 4 inches 7 parts, and the product by 4 feet 8 inches. 

228. Transform the result of the aboye into cubic feet, cable inches, 
and the fraction of a cubic inch. 

229. Find the Talue of 3*6 of -954 of 428571 of 9 pence. 

230. A cistern has two pipes, one of which fills it in 30 minutes, the 
other in 40 minutes : it also has a discharge pipe, which empties it in 
20 minutes. In what time will the cistern be filled, if all the pipes are 
set going? 

231. Reduce to a decimal correct to 7 places 

,-4+ ,-4-s + 1-A-. + &«• &c« 
1.2 1.2.3 1.2.3.4 

232. In Reaumur's thermometer the freezing point is zero, and the 
boiling point 80^. In the common thermometer (Fahrenheit's), the 
freezing point is 32°, and the boiling point 212^. What does Reaumur's 
mark, when Fahrenheit's marks 62°, 10°, and —18° respectively? 

233. A person converts £27851 I7s. 3d. into 3 per cent, stock at 
78|, and invests the same sum in a 3J per cent, stock at 95^ : he sells 
out when the former has risen ^ per cent, and the latter has fkllen ^ 
per cent. How much has he gained? 
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234. What is the present worth of £789 155. payable in} of a year 
at 5 per cent per annum ? 

235. Extract the cube root of 445943744. 

236. If 25 thalers are equal to 3 francs, 5 scudi equal to 27 francs, 
135 gulden equal to 62 scudi, 10 gulden equal to £l, how many 
tha]on m £3 ? 
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Passengers 


Great BriUin 


France 


Prutila 


1st Class 


4,743,213 


2,124,917 


307,492 . 


2nd Class 


10,291,749 


6,172,429 


1,292.476 


Srd CJass 


21,409,217 


15,473,551 


2,374,237 



237. JFrom the above table, find the proportion per cent that the whole 
number of passengers in Prussia bears to the whole nomber of second 
class passengers. 

238. Multiply by the method of duodecimals 8 feet 5 inches by 6 feet 
7 inches 11 parts, and express the result in square inches and this 
fraction of a square inch. 

239. If 24 pioneers in 2 days of 12 hrs. each, can dig a trench 140 yds. 
long, 4 yds. broad, and 2 yds. deep, in ho-w many days of 9 hrs. each, 
will 180 pioneers dig a trench 480 yds. long, 4 broad, and 3 deep? 

240. In a class of 21 children, there are 7 boys and 14 girls. The 
ages of the boys are: 3 boys are 8 yrs., 2 are 11, and 2 are 12. The 
girls* ages are: 4 of them 9 yrs., 2 are 10, 4 are 13, and 4 are the 
average age of the boys. Find the average age of the whole class. 

241. A person transfers £3000 stock, 3 per cent, consols at 99, to Ex- 
chequer bills, paying 2^, per cent per day at a premium of 7«. 4(L 
Find the alteration in his income. 

242. A person goes to France with 33 sovereigns, § a sovereign, and 
7 florins : he spends 577 francs 50 centimes : how many florins has he 
remaining, supposing the exchange to be 26 francs 25 centimes for £l ? 

243. What do you mean by a circulating decimal ? 

244. Divide '5^ by -02616, and multiply the quotient by -304761^. 
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245. What sum of money is the same IVaction of £61 9s. Id, that 
2 cwts. 2 qrs. 10 lbs. is of 1 ton 16 cwt. 1 qr. ? 

246. The cost of carpeting a room, twice as long as it is broad, at 5$, 
a square yard, amounted to £6 2s. 6d. : and the painting of the walls at 
9d, a square yard amounted to £2 12s. Ctd. Find the height of the room. 

247. What would be the cost of papering a room 18 feet 8j inches 
long, 16 ft. 3^ in. broad, and 10 ft. 3^ inches high, at 4^. per square 
yard ? Solve by decimals. 

248. Extract the cube root of 1194389981; and of 35 |S|. 

249. A person invests in the 4 per cents., and receives 5 per oeat 
interest for his money : re(|uired the ptice o( X\i« %\i^)^. 
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950. If 25 tlialer8 = 93 francs: 135 gulden = 62 scadi: 10 galden^ 
€1 : £3=20 thalers: find the number of francs in 5 scudL 

251. Subtract 5 florins 3 cents. 5 mils from 9 florins 6 cents. What 
fraction of £4 13». 6^. is the remainder? 

252. Multiply by the method of duodecimals 3 feet 7 inches by 4 feet 
9 inches 11 parts; and show what the product will become when 
reduced to square inches and the fraction of a square inch. 

253. The average number of people passing a certain point between 
the hours of 8 a.m. and 10 p.m. is 105 per minute: and bet-ween 10 p.m. 
and 8 am. the number is 14 per minute. Find how many pass in a year. 

254. From the table given in the preceding page, find the proportion 
per cent, which the whole number of 1st and 2nd class passengers bears 
to the whole number of 3rd class passengers. 

255. Required the length of the edge of a cube, whose content is 
22214 yards 10 feet 64 inches. 

256. At what price must the 3| per cents, be in order that they may 
frWe the same income as an investment in the 3 per cents, at 72 ? 

257. A certain sum, if invested in the 3 per cents., would give an 
annual income of £105, and if invested in railway shares at par, paying 
5 J per cent., would yield £177 6«. 4|J. Find the sum and the price of 
consols. 

258. The distance between two towns, A and B, is 57| miles, and the 
fare by railway 1 1«. : the distance between two other towns, C and D, is 
20^ miles, and the fare 2s. How much must be added to the fare per 
mile between A and B to make it exactly double the fare between C 
andD? 

259. The capital of a railway company is £11,400,000. Besides 
this there is £3,420,000 preference shares paying 5\ per cent, and 
£2,800,000 debentures, paying on an average 4\ per cent per annum. 
The half yearly receipts are £725,000, and the current expenses are 
59 per cent of the receipts : find the rate per cent, for the shareholders 
half-yearly, laying aside £1200. 

260. Add together | of f| of 3j quarters : -07 of 3*14 cwts., and ^ 
of -i of '242 of a ton. 

261. Multiply by the method of duodecimals 2 feet 3 inches 11 parts 
by 3 feet 1 inch 7 parts, and the product by 3 feet 7 inches. 

262. Express the answer of the previous question in cubic inches and 
the fraction of a cubic inch. 

Various Competitive Examinations, 

263. How many yards of carpet | of a yard wide will cover a 
iW fo long and 16 ft, broad ? find its cost al 4s. ^d. ^« Nict^ 
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264. By redacing the iDCome tax from 9<i to 7d, per poand, a person 
saves £84 7s. 6d. Find his income. 

265. Find exactly the square root of 529^^. 

266. Find, by practice, the price of 8 qrs. 6 has. 5 gals, at £2 ISs, 4d, 
per quarter. 

267. Find, by practice^ the dividend on £2680 5«. at 12«. 9d, in the 
pound. 

268. Find the value of the series 1 + - + ^ + + &c,, as far 

1 1x2 1x2x3 

as SIX places of decimals. ^ 

269. Reduce 1*875 of a day to seconds. 

270. Required the present worth of £2369 5«. for J of a year at 5 per 
cent, per annum. 

271. Find the price of 10740 cubic feet of gas, at 4«. 2d. per 1000 
3nbic feet. 

Proposed recently at Competitive Examinations for Inspectorships of 
Schools, Clerkships in Registry Office, ffc. 

272. A person has £3000 in the 3 per cents.: he sells out at 99 per 
cent and invests in Exchequer bills at 2|<f. per cent per day when the 
premium is 7s. 6d. ; what is the effect on his income ? 

273. Extract the cube root of 428661064. 

274. Multiply by the method of duodecimals 4 feet 5 inches by 2 feet 
7 inches 1 1 parts ; express the result in square inches and fhiction of 
a square inch. 

275. A person goes to France with 33 soyereigns, l| sovereign, 
7 florins. He spends 577 francs 20 centimes : how many florins does 
he bring home, the exchange being 26 francs 25 centimes to the pound ? 

276. If 240 pioneers in 2 days of 4 hrs. each, dig a trench 140 yds. 
long, 4 yds. deep, and 2 yds. wide, in how many days of 12 hrs. each 
should 980 i^oneers dig a trench 1000 yds. long, 4 yds. deep, and 3 yds. 
wide. 

277. What is meant by a circulating decimal ; and how is it known 
whether a vulgar fraction will give a terminate decimal ? 

278. Find the value of: (• 55 -^ -02616) -^ -36676. 

279. What interest per cent per annum has a person for his money 
who buys in the 4 per cents, at 95|? 

280. Find the amount, at compound interest, of £2500 payable 
quarterly for 2 yrs. at 4 per cent. 

281. Pure gold is £3 17*. lO^d per ounce— gold coin is compounded 
of 22 parts pure gold and 2 parts alloy ; the alloy being worth 1^ ^r 
ox., what is the value of alloy in £100? 
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288. A bankropt whose assets irere £70 lOt. paid 3|dL in the pound 
to his ereditors, by how mach were they losers ? 

283. Find the simple interest on £650 for 3 years 100 days at 3| per 
cent per annum ? 

284. If 1 sell goods at 6s. per yard, I lose 20 per eent^ what per 
cient. should I gain by selling at lOs, per yard ? 

LIX. 

Thefiinowing Paper, which is similar to iha^ given in page 206 (LY.), wat 

very recendg proposed. 

1. In 1350173 seconds, how many days, hours, &c? 

2. If 14 lbs. of tea cost £l 10«. 4d, what would 129 lbs. cost? 

3. Find (by Practice) the dividend on £1867 4«. 6<i at 9s. Sd. in the 
pound. 

4. Find the simple interest on £1560 lOf. for 12 yrs. at Sf per cent 

5. Add together 1|, 2|, 3|, ^. 6. Subtract | from 4}. 
7. Multiply \t by fj. 8. Divide ^ by «/• 

9. Add togedier 32901, 13*319, 78*4349, -061. 

10. Subtract 5*973 from 31*95. 

11. Multiply 17*371 by 4*06. 

12. Divide 74*60 by 53*25 to 3 places of decimals. 

13. Find the value of 178125 of a ton. 

14. In 5078352 inches, how many miles, furlongs, &c? 

15. If a railway train goes at the rate of 27| miles in 2 hrs. and 
45 min., how far will it go in an hour ? 

16. Fmd (by Practice) the price of 4 oz. 10 dwts. 18 grs. at £2 16«. 8<iL 
per oz. 

17. Find the compound interest on £1540 for4^years at 3 per cent 

18. Add together 3^, 5f, ^ and lOff. 

19. Subtract 2^ from 16^ 20. Multiply f} by iff. 

21. Divide g by l^J. 

22. Add together 6003, -072, *46, and 21304*66. 

23. Subtract 703*500 from 9000. 24. Multiply 5*032 by *09301. 

25. Divide -4007 by *09. 

26. Reduce 7 J guineas to the decimal of £100. 

27. Reduce 6 acrs. 12 pis. to feetr 

28. In what time will £2275 amount to £2673 2s. 6d. at 5 per cent 
simple interest. 

29. Find (by Practice) the rent of 26 ac. 3 rds. 25 pis. at £2 I3s. id. 
per Mere, 
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80. Find the compound interest on £5000 for 2 yrs. at .4 per cent 
31. Add together f, 6^% V, ^. 32. Sabtract 6}| from 60} 

33. Multiply together Jf, \«, |. 34. Divide V hy ^ 

35. Add together 154*235409, 907*0001, and '00002. 

36. Sabtract 2*10809 from 84302. 

87. Multiply 2*43 by -0586. 38. Diride 1*9854 by •11250. 

89. Reduce £S 29. 6(/. to the decimal of half a guinea. 



A Paper used in Competitive Examinations 
{Candidates previously tested.) 

LX. 
Averages and PeT'Centages, (lime 2 hours.) 

1. Find the average of 13|}, 21, 7}, *0023, 3^, 0, 106), and 57j^: 
express the fractional part decimally. 

2. If by selling wine at 15«. per gallon I lose 6 per cent., at what 
price must I sell it to gain 17} per cent ? 

3. Of 32 selected candidates for the East Indian Civil Seryice in 
1859, 3 were above 20 years of age when they went to India, 4 above 
21, 12 above 22 and 23 respectively, and 1 above 24. From these 
data, find what is the average age at which the men went to India. 

4. A merchant has teas worth 4«. 6<f. and Ss, 6d per lb. respectively, 
which he mixes in the proportion of 3 lbs. of the former to 2 of the 
latter, and sells the mixture at 4s, 4d, per lb. : what does he gain or lose 
per cent. ? 

5. Between the years 1841 and 1851 the population of England 
increased 14*2 per cent In the latter year it was 21121290. What 
was it in the former year? 

6. A person invests £5460 in the 3 per cents, at 91, he sells out 
2000 stock when they have risen to 93), and the remainder when they 
have fallen to 85: he then invests the produce in the 4) per cents, at 
102. What is the difference in his income? 

7. What must be the market value of 6 per cent stock, in order that, 
after deducting the income-tax of 10<( in the pound, it may yield 6) 
per cent interest 

8. Reduce IH^ of 11*1 of -2^ of 117 to a vulgar fraction. 

•00705 
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Them QuetUotu were aho given at Campeiitive Exammatwna. 

(Time 2 Amen.) 

LXL 

1. When a 3^ per cent stock is at 93, find irhat price a 4^ per cent. 
«tock most bear, that an inyestment may be made with equal advantage 
in either stock. 

2. A person sells Bfidland Stock paying 6} per cent at 128^, and 
invests in Great Western stock paying 3 per cent at 72^. By how 
much per cent will the interest of his inyestment be altered ? 

3. A person invests £5000 in the new 6 per cent Tarkish loan, 
issued at 68 per cent at 2^ preminm. How much stock will he have, 
and what rate of interest will the investment give ? 

4. What most be the market value of 3 per cent stock, in order 
that, after deducting an income-tax of lOd in the pound, it may yield 
•3 J per cent interest ? 

5. What is meant by the par of exchange between two countries ? 
When is the exchange said to be against a country? Explain briefly 
why the course of exchange between two countries varies. 

6.. If £3»20 thalers; 25 thaler8»93 francs; 27 francs » 5 scudi; 
and 62 scudi ac 135 gulden : how many gulden =£1 ? 

7. A trader in London owes a debt of 1000 pistoles to one in Cadiz : 
find what he gains by sending it to him through France, the exchanges 
being £1=^25*4 francs ; 19 francs =1 Spanish pistole; 4 Spanish pis- 
toles— £3. 

8. A person in London owes another in St Petersburg 920 roubles, 
which must be remitted through Paris. He pays the requisite sum to 
his broker, at a time when the exchange between London and Paris is 
25*15 francs for £l, and between Paris and St. Petersburg 1*2 francs 
for 1 rouble. The remittance is delayed until the rates are 25*35 francs 
for £l, and 1*15 francs for 1 rouble. What does the broker gain or 
lose by the delay ? 

9. An event occurred on 30th January, in the last century, within 
14 years of the end of it ; find the year, the day of the week haviug 
been Sunday ? 

10. A and B set out together from the same place and travel in the 
same direction ; after A, who goes uniformly 18 miles a day, travels 
3 days, he turns back and goes as far as B has gone in those 9 days ; 
he turns again and pursuing his journey overtakes B in 22^ days from 
tliey first set out, at what rate did B travel ? 
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Tfie following 15 Questions were proposed to Candidates who had alreadjf 
passed a Test Examination, ( Time 3 hours.) 

LXIL 

1. If a steamer makes the passage from New York to Liverpool (say 
9,760 miles) in 9 days 14 hoars, and a train goes from London to Edin- 
burgh (say 405 miles) in 18 hours : compare the rates of the steamer 
and the train. 

2. Find the square root exactly of 2515||^. 

3. Extract the cube root of 5*78 to three places of decimals. 

4. Multiply by the method of duodecimals 3 feet 1 inch 1 1 parts by 
2 feet 6 inches 7 parts, and the product by 1 feet 7 inches. 

5. Express the result of the last question in cubic feet, cubic inches, 
and a fraction of a cubic inch. 

6. Divide 4-Od by -1407. 

7. Find the average of 2 If, 73f, 0, 3*065, 82, 17^ 5^, 9^ : express 
the fractional part decimally. 

8. A person sells as many 3 per cent consols at 98| as produce 
£2000, and. invests this sum in railway stock, paying 4| per cent at 
93}. How is his income affected ? 

9. A person buys coffee at £5 12«. 6d. per cwt., and chicory at 
£2 5s, 5d, per cwt and mixes them in th^ proportion of 2 of chicory 
to 5 of coffee. He retails the mixture at Is. 3d. per lb. What is his 
gain per cent ? 

10. Find the true discount on £512 1 5s, Sd., due 52 days hence, at 
2j</. per cent a day. 

11. If 5 men can perform a piece of work in 12 days of 10 hours each, 
how many men will perform a piece of work four times as large in a 
fifth part of the time, if they work the same number of hours in the 
day, supposing that 2 of the second set can do as much work in an hour 
as three of the first set 

12. A canal 10 miles long is 8 yards wide at the top, 6 yards wide 
at the bottom, and 5 feet deep. How soon would the excavation of it 
be completed by 800 men, each removing on an average 15 cubic yards 
per day ? 

13. The rate of a clock is '0375 per cent too fast. How much will 
the clock gain in a week ? 

14. A vessel whose speed was 9^ miles per hour started at 8 o*clock 
to go a distance of 74 miles. A second vessel, whose speed was to that 
of the first as 8 to 5, starting from the same place, arrived 5 minutes 
before the first When did the second vessel start? 
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15* At a siege it was found that a certain length of trench could be 
dog by the soldiers and navries in 4 days, bat that when only half 
tbe navvies were present, it required 7 days to dig the same lengA 
of trench. What proportion of the work was done by the soldiers? 

Lxm 

Loaadom Unwenity, 



1. Fmd the least nnmber dirisihle by aU the nmnbers from 1 to IS. 

2. Simplify the expression : 

^-^+ gA _ yJzM. 
Tpiprns uf+5i 

3. Extract the square roots of 448556 ; *0000004489 ; and *4. 

4. Divide '000356 by *0000057, and calcnlate to 5 places of dedmab 

the ralae of— — 
a/2 

5. Define Interest, Discount, and Present Value, and find the present 
/alue of £91 1 IZs. 3d, due 5 years hence at 3 per cent, simple interest 

6. If the 3^ per cents, be at £95f and the 3 per cents, at 82, which 
18 the better investment? 

7. A person walking along the road in a fog meets one waggon and 
overtakes another which is travelling at the same rate as the former, 
and he observes that between the time of his first seeing and passing 
tbe waggons, he walks 20 yds. and 60 yds. respectively ; find how far 
he can see in the fog, and compare his rate of walking with the rate at 
which each waggon is moving ? 

8. The weights of pure gold and of alloy in a sovereign are very nearly 
in the ratio of 113 : 10 and the price of pure gold is £3 17a. lO^L per 
oz. ; find the weight of a sovereign, supposing its value to be that of 
the pure gold it contains. 

9. Find the square root of *0l2345678d. 

10. How many yards of carpet, three quarters of a yard wide, will 
cover a room whose width is 20 ft and length 22 ft ? 

11. By selling tea at 4s, 6d[. per lb. a grocer cleared ^ of his outlay, 
what would he have gained if he had sold the tea at Sx. ? 

12. Express I of 7«. 6{f. + *625 of 16«. as a decimal of £2 la. 8<2. 
Divide 2-88 by -03016. 

13. Find tbe square of *d in the form of a recurring decimal ; and 
find V^eSl. 

14. An electric cable is laid between two ports and it is fimmd that 
the gross annual receipts amount to 20 per cent on the original outlay i 
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the annnid cost of repairs is 2 per cent, on the original cost, and the 
expense of working is found to be :£600 a yen, in addition to 20 per 
cent on the net receipts. After a year a second cable is hiid down, and 
it is-. found that 'the gross receipts and the expense of working arc 
doubled, while the cost of repairs for the new cable is only 1 per cent., 
and that the net receipts now amount to £14500. Find the cost of a 
cable and the net receipts for the first year. 

15. A person invests in £10 railway shares when they are at a pre- 
mium of 10«. At the end of a year he receives a guinea per share : 
what interest does he get ? 

16. If 81 bushels of wheat are consumed by 56 men in 5 days, how 
long will 16 men take to consume 28 bushels ? 

Miscellaneotis, 

17. Beduce 875 seconds to the decimal of a day. 

18. A merchant bought a fifty gallon cask of wine for £37 4<). It 
lost 34 gallons by leakage. At what price per dozen must he sell the 
remainder, to clear 15 per cent, on his outlay, if 9 bottles =» I gallon. 

19. A legacy of £897 !«. is to be divided amobg 3 persons A, B, C. 
A is to receive ^ ; B is to receive |, and C the remainder. Find the 
sum to be received by each, and the Traction of the whole paid to C. 

20. In what number of years will £'.876 ]0«. amount to £2439 9«. 
at 4 per cent simple interest ? 

21. A wine merchant mixes two kinds of wine and sells the mix- 
tare so as to gain 8 per cent on what the wine cost him. Had he sold 
each kind of wine at the same price per gallon as he sells the mixture, 
he would have gained 10 per cent and 6 per cent respectively on the 
cost price of each. In what proportion were the two, kinds of wine 
mixed? ^ . , . ; .. 

22. The stuff out of a lead mine contains at first 15*9 per cent of 
lead. After washing, by which prddess the amount of lead ore is not 
diminished, the staff contains ST'iS per cent, of lead. How much rock 
was washed away out of 216 tons 5 cwts. of the original stuff? 

23. The income derived hy a legatee from money Invest in his 
behalf in the 8 per cents, at 93^ is £68 3e. 6d, What was the amount 
of the legacy ? 

Direct Ccmmissions — January 1863. 

24. In standard gold II parts of 12 are pure gold. What weight of 
alloy is there in 3 oz. 5 dwts. of standard gold ? 

25. Add f» f }, and ^ of 3|. 

26. Find the value of *36875 of a sovereign. 



236 THE CIVIL SERVICE ARITHMETIC. 

17. IHvide 27-5264 hy -0374. 

28. In bow many dajs will the interest on £4600 at l|dL per eat 
daily amoant to £18 8«. ? 

29. If the corn of 13 horses for 63 days cost £17 6«. Sd, when eom 
is 4j. per bushel, how many horses will cost £10 13j: 4dL for eom in 56 
days when com is is. 6dL per bushel ? 

30. Extract the square roots of 8 and *0002 each to three places of 
decimals, and multiply the square roots together. 

Woolwich, 1861. 

81. A sovereign standard gold weighs 5*136 dwts. ; a shilling 
standard silver weighs ^ of a lb. Troy; what weight in standard 
gil-f or is equal to 4 oz. standard gold ? 

32. If a merchant with a capital of £20000 gain £500 in S 
months, what sum will he gain with a capital of £30000 in 7 months? 

S3. Add together ^ of a guinea, j^ of a pound, ^ of a crown, and 
^ of a shilling, and reduce the result to the decimal of a prnnd. 

Queen's UniversUy, Woolwich, etc 

34. Keduce to simple fhictions : 

35. Divide J of 2j by | of 7J. 

36. Find the simple interest of £275 lOs, for 2 years 146 days, at 
5 per cent. 

37. Extract the square root of 1562500 and of *0 15625. 

38. Multiply 3^ by 4^; and from the result subtract 7f. 

39. At what per cent, simple interest will 3id. produce 3(8. inte« 
rest in 33 J years ? 

40. In the 3 per cents, what fraction of a given amount of stock is 
paid for annual interest — (1) without any deduction; (2) after 9d. in 
the pound has been deducted for income tax ? 

41. If an oz. of standard gold, of which the weight of the alloy is 
represented by two parts out of 12, be worth £3 178. 6d., find the 
value of 10 lbs. of jewellers' gold in which the weight of alloy is re- 
presented by the decimal '416, the value of the alloy being neglected ? 

42. A and B can do a piece of work in 4 days, B and C in 6 days, 
and A and C in 8 days; in what time could they all do it working 
together ? 

43. Ten excavators dig 12 loads of earth in 16 hrs., whilst 12 others 
can only dig 9 in 15 hrs. ;in what time will they jointly dig 100 loads, 
and in what time 1 man of each set separately ? 
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44. Find the side of a square coartyard the expense of paving 
which at Ss, 9d per square yard is £38 lOa, 5d. ? 

45. If 21 horses and 217 sheep can be kept 10 days for £56 8#. 4</., 
what som will keep 9 horses and 60 sheep for 27 days, supposing that 
3 horses eat as much as 50 sheep ? 

46. A manufacturer having a capital of £5000 on which he can 
realise by hand labour 10 per cent profit, buys a machine for £1000, 
by which his profit on the remainder of his capital is raised to 20 per 
cent. This machine lasts 5 years. Of how much is he by that time a 
gainer by the machine, supposing him to draw £300 a year for the 
support of his family, and to reinvest annually the remainder of his 
profit in the business. 

47. A dealer having laid in a stock of a certain article began to sell 
it by retail. The first day he made a profit of 3d, the second day of 
A-2d. and so on, the profit increasing by l'2d. a day, until the whole 
stock was disposed of; he then found that he had realised a profit of 
14«. Sd. For how many days did he continue to sell the article? 

Chehea, 

48. A person paid £18 15«. for a year's income-tax, but after 
government raised the tax by 9d, in the pound he paid £52 \0s. What 
was the person's income, and at what rate in the pound was the tax 
levied at first? 

49. A merchant made a mixture of wine at 28«. a gallon with brandy 
at 42s, a gallon, and he found that by selling the mixture at 85«. a 
gallon he gained 15 per cent, on the price of the wine, and 20 per 
cent on the price of the brandy : in what ratio were the wine and 
brandy mixed together ? 

Direct Commissions, 

50. Two shepherds A and B owning a flock of sheep agree to divide 
it. A takes 144 sheep and B takes 184 sheep and pays £70 to A ; 
required the value of a sheep. 

Miscellaneous, 

51. A person after paying \Qd, in the £ as income-tax, has remain- 
ing an income of £862 lOs. : what would have been his income had 
there been no income-tax ? 

52. If the French 3 per cents, are at 60 when the English are at 95. 
the exchange between the countries being 25 francs to the pound, how 
much French stock in francs can be bought by selling £6000 stock out 

. of the English funds ? 
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APPENDIX L 



GREATEST COMMON MEASURE. 

177. The o. c. 3C. of two or more numbers is the product of 
tbeir common prime factors ; thus, if it be required to find the 
o. ex. of 120 and 168; the prime factors of 120 are2x2x2 
X 3 X 5, and those of 168 are 2x2x2x3x7: therefore the 
factors common to both numbers are 2 x 2 x 2 x 3, and their 
product is 24, which is the o. c. h. required. In finding 
ihe 6. c. X. any one of the numbers may be divided by a 
measure by which the other numbers are not divisible.* 
For instance, 168 might have been divided by 7, and the 
quotient 24 used instead. The following contracted method 
of finding the 6. c. x., founded ypon these principles^ will be 
understood from the examples below. 

Ex. 1. Find the greatest common measiire of 101 and 253. 

After writing the numbers, we see "by , 
inspection 7 will measure 161, and not W\ ^5' 

253: we divide by 7, and find for quo- «• «• M. 23)258(11 

tient 23, a prime number, which we find . 

by trial measures 253. 

Ex. 2. Find the G. c. H. of 1216, 832, 424. 

Here we find by inspection that 8 will 
measure the three numbers. We divide s \^\^ 832 424 
152 and 104 by 2, a factor which cannot X^ X^i^X ^^ 

enter into the o. c. m. of the quotients, ^^ *2 

because it is not a factor of 53. Now 

5*2 and 53 being prime to etich other, and neither of them a meatare of 
76, we conclude that the o. c. M. of the given numbers is 8. 



* The number uted as divisor must not contain a factor which is common to any d 
ihenumben it doe* not divide. It loroetlmes. but very rarely, happeoi that no eomi 
tketor can be /bund. 
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DISCOUNT. 

180. The following formulae, the reason of wliicbis evident 
from the nature of proportion, will be found useful. 

Let Ps Present worth, DssDiscount^ X=the value of the bill at 
some future time, A ar Amount, and I = Interest of £100 for the same 
time and at the same rate, and R=rate per cent 

£100 X X 
A • 
Xxl 
I + £100' 

A X P ^, A X D 

» or — - — , 

100 ' I 

AxD 

"XT' 

100 xD 
PxT' 
In working No. 11, given in page 144, we apply the second of the 

two formula, III., and we have ^i5|Jll5=£i05 x 3=£S15. Ans. 

181. Square Root (Formula for). 

(jr+yy«ar« + 2ry+y«. (Euclid, Prop. 4, .B. II) 
34«80 + 4/.34«=30« + 2(30 x 4) + 4«=30«+ (2 x 30+ 4^)4= 1156 

^1150 ^ 

9 (34 ^fM. 



L 


P= 


II. 


D= 


III. 


X= 


IV. 


1 = 


V. 


R= 



'*/ir56='*^900 + 256 
900 
2x304-4^60 + 4 



(30 + 4 Ans. 
256 
256 



64 



256 
256 



182. Cube Boot (Formula for). 

(ar + y)«= jr» + 3ar*y + 3xy'+/=a:« + (3x* + Sjjy +y')y 
25=20 + 5/.25"=:20« + (3 x 20* + 3 x 20 x 5 + 5*)5 = 15625 

'5^15625 
'*'l5625 s= ^8000+7625" '^15625 

20"= 8000 (^oTTAns. 



8 (25 AtiB. 



8x20«=1200 

8x20x5» 300 

5«=r 25 

5 X 1525 



7625 



7625 



3x202=1200 

3x20x5= 300 

5*= 25 

1525 



7625 



7625 



I 



240 tam CIYIL SESYICC ABITHMSTIC. 



DECIMAL COINAGE. 

183. The following BjBtem of coinage, based upon the 
pound sterling as its standard, has elicited a large amount 
of approval for its admirable simplicity and its little inter- 
ference with our present currency. 

•Pound and Mil SyHemJ 

10 milgsl cent. 

10 cents =1 florin. 
10 florins =£1. 

It is obvioos firom the above table that the cent would be yalae fot 
24dL+10B2{^ or 2\dL ybtj nearly, and that the mil would be valae for 
SfJl+lOs^Ddl, or very nearly one farthing. 

This system, when introduced, will have the effect of 
rendering Compound Arithmetic entirely unnecessary ; an 
equivalent to adding nearly twenty minutes to each school 
day in our primary schools. 

Ex. 1. Bednce £16 7 florins 6 cents 5 mils to mils. 
Here we have 16765 m. at'once, without performing any reduction 
The complete redaction would be 

:£ fl. c m. 
16 7 6 5 

JO 

160 + 7-167 florins 
10 

1670 + 6 = 1676 cents 
10 

• 16760 + 6-= 16765 m. 

Ex. 2. Reduce 74689 mils to pounds, &c. 

If we place the decimal point three places to the left, y^e have the 
required pounds, thus £74*689 ; if two places, in florins — ^thus 746-89 fl. I 
and if only one place, in cents^thus, 7468*9 c 
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The following example in Addition will show more fully 
the advantages of a decimal coinage. 

Ex. S. Add together 

^ fl. c m* mils* 
24 7 6 3= 24763 

19 6 5 2s 19652 

46 9 4 7= 46947 

49 7 8 5s 49785 






141U7m=:£l41 Ifl. 4c. 7m. A 

Ex. 4. Redace £7S Vs.- lOjd mto the new coinage. 
We have given a simple and accurate rule for reducing shillings and 
pence to the decimal of a pound (97), of which we now avail onrsel es* 

17*. = -85 
1 0^. in farthings = *042 

(I of 10-5 ) = -00175 

17*. 10jd = -89375 

Consequently in the new coinage it is written 78893*75m. s£78 8fl 
9c. 3 -7 5m. 

Although a more simple method might be given, yet this 
has the great advantage of being rigorously accurate. The 
reverse operation — reducing any sum in the new to its 
equivalent value in the present currency — ^may be performed 
by expressing it in pounds, and then finding the value of 
the decimals of a pound by the rules already given. ^ 

Ex. 5. Express £78 8f!. 9c. 8'75m. in £8,d, 

£78-89875 
20 

17-875)SA 
12 



10*5^ 
4 



2lS( 
£78 17*. 1(3^ Ana. 

We can work this and similar questions very expeditiously hj (99> 
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THE METRIC SYSTEM. 



IMi This Bjstem, at present in use on the Continent^ was 
reoommended by a committee of the House of Commons in 
1862; and 'for the promotion and extension of our internal 
as well as our foreign trade, and fbr the advancement of 
science * is legalised in this country bj an Act of Parlia- 
ment, dated Julj 29thy 1B64. The metric system was formed 
in France in 1789, and derives its name from the metre which 
is its base, which was obtained by actual measurement, being 
one- ten-millionth part of the quarter of a meridian — the 
distance on the arc from the pole to the equator. All other 
measures are either multiples or sub-multiples of the m^tre 
in a tenfold ratio, and consequently are subject to the 
same laws: of calculation as the numbers in our common 
decimal notation. The m^tre is a little longer than our 
yard, being 39*371 inches : its square is the standard for 
surfaces, its cube for solids, and a cube described upcm the 
one-hundredth part of its length the unit of weight. 

When greater lengths are expressed, such as distance 
between towns, it is usual to express them in kilometres ; 
minute distances, on the contrary, are expressed in milli' 
metres. 



1 m^tre 

10 metres 

100 metres 

1000 metres 

10,000 metres 

(A) *^ of a m^tre 

(aiw)'OOl „ metre 



1 dlcam^tre 
1 hectometre 
1 kilometre 
1 myriam^tre 
1 d^eimdtre 
1 centimetre 
1 millimetre 



British jd«. feet inches. 
1 3-3708 
10 



109 

1093 

10,936 



8 9-7079 
1 1-079 
1 10-79 
1179 
. 3*9371 
•3937 
•0394 
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The prefixes decay &c. which are used in the multiples, are 
taken from the Chreek : deci^ &q. forming the subdivisions, 
are taken fi-om the Latin, It is usual to placQ the decimal 
point after the m^tre, and then the number is expressed in 
metres, the figures to the right being tenths, hundreds, &c. 
of a m^tre, just as in the common notation numbers are ex" 
pressed in units. We can express a number in anj other 
denomination bj shifting the point t thus 1847*8 metres 
when written 1*3473 become kilometres, and when written 
13473become decimetres. 

SUBFAOB. 

The principal unit is the square metre ; land measure is 
asuallj expressed in square decametres, which are called 
ares. 



. . 


Square metrei. 


Britlih iquare jdt. 


Centiare, Le. ^ are 
Are . . • 
Dekare, I e. 10 area 
Hectare, i. e. 100 area 


• • . 

• a . 

• • • 


1 

100 

1,000 

10,000 


1-1960 

119-6083 

1196-0838 

11,960^8826 


....... . J . 


1 . . 1 . . i.'i 

CAPAOIT' 


r. 





The principal unit is the cubic metre; the standard for 
liquids and grain is the litre. 





Litres. 


Cubic metres. 


Brittih pints. 


Kilolitre . 
Hectclitre • 
Dekalitre 
Litre • • 
Decilitre . • 
Centilitre. 


1000 

100 

10 

1 
•1 

•01 


1 

16J95 
160666 


1760^77 
176-077 
17-6077 
1-76077 
•176077 
•0176077 
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WEIGHT* 



The fhndamental unit of weight is the gram. The kilo 
gnrftmme is the weight m vacuo of a decimetre cube of dis- 
tilled water, the thermometer being at 4° centigrade. 





Grami. 


Stones. 


I^. 


Os. 


Dri. 


Oram 


I 


••• 


••• 


•1. 


•56438 


Dekagram 


10 


•tt 


••• 


• • • 


5*6438 


Hectogram 


100 


••• 


•• • 


3 


8-438 


Kilogram* 


1,000 


• • • 


2 


3 


4-3831 


Myriagram 


10,000 


1 


8 





11-8304 


Qaintal 


100,000 


15 


10 


7 


6-304 


MiUier . 


1,000,000 


157 


6 


9 


15-04 



The above tables have been taken from the Act of Par- 
liament referred to. 



• Ordinary nwicbaadica is alwAys relbrred to this vreicbt, wliich ls»154as*8478 graJiu 
British. 

LXIV. 

1. If a metre be 39*371 inches, express a kilometre as a decimal of 
an English mile ; also a yard as a decimal of a metre. 

2. Reduce 150 hectars to acres, roods, and perches. 

d. Find the weight in kilograms of a block of stone 12-37 by 7*14 
by 0*33 metres, supposing the stone to be 2} times heavier than 
water, bulk for bulk. 

4. Find the price of paving a court-yard 25*34 metres by 18*36 
metres at 4s. 6(2. per square yard. 

5. Show that 32 metres =35 yards very nearly. If the circumfer- 
ence of the earth be 40 millions of metres, express it in English miles 7 

6. How much cotton, 4 feet wide, at 3(2. per square foot, is equal 
in value to 34*45 metres of silk, f of a yard wide, at 4 francs per 
square metre (£l«r 25*15 frs., and 39*37 in.»l metre) ? 

7. It is computed tiiat every individual in France consumes yearly 
1160 grams of coffee and 9 of tea, and that each [lerson in England 
consumes 473 grams of coffee, and 1679 of tea ; if tea be 3tf., and 
coffee Itf. 8(2. per lb., and a franc worth 10^(2., iind in francs the 
value of the Englishman's consumption above the Frenchman's. 
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EXAMINATION PAPERS. 

^ CTlrn*, 3| houn.) 

A. 

1. The population of 8 towns in 1841 were 4235 2558 and 6482, 
respectiyelj; and in 1851, their average population was 4402-6y 
the first and second haying increased 12 and 20 per cent, respee- 
tivelj. Find the increase or decrease per cent in the third town. 

2. At what rate of simple interest will £1439 12s. 6cf. become 
£1691 lis. 2id. in 5 years? 

3. A father and son contract to do a work for £5 8s., their 
nnited earnings being 9«. a day : after 6 days the father leaves. In 
what time will the son do the remainder, the father's rate of 
working being ^ better than his ? 

4. A man buys articles at £12 15s. per 100, and sells them 
at 2^ guineas per dozen : find his per centage profit. 

5. Find in yards the side of a square field, contidning 15aa 
2rds. 29 pit. 3ydB. 

6. A, B, and G met : A had 5 loaves ; B, 3 loaves ; and C had 
Sd. They divided the loaves fairly among them, and G paid A and 
B proportionately. How much did each receive ? 

7. What must be the value of 5 per cent, stock that after paying 
an income tax of 10</. in the pound, it may yield 5} per cent, 
interest ? 

8. The Brighton Railway Company carries volunteers from 
London to Brighton (52 miles), and back for Is. 6</.: if the working 
expenses of the train are 88. 6d, per mile, what profit does the 
company make on GOO men ? 

9. Find the exact cube root of 47807)-h* 

10. A man starts on a journey and walks 10} miles the first day, 
16^, 18}, 27j^, 21} on the four following days, respectirely. He 
then returns home by the same road in 4 days. What was his average 
daily walk on his way home, and on his iniole journey ? 

11. By selling a horse for £G4 I5s 0</., I lost 7} per cent How 
much per cent, would I have gained by selling him for 70 guineas? 

12. Multiply by the method of duodecimals 2(1. 7in. by 3ft. 
5in. 7pts., and the product by 2rr. 11 in. 5pt8.. and express the resulr 
in cnbic feet, cubic inches and the {Tfiicl\oii ^l «ak VoidBu 
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B. 

1. 8h«w tbat ^ of ft of 3| of a guinea is to 4*i2 of 16f. 64., 
ai 85 to 34. 

2. A person has £4000 worth of property : lie insores half of it 
at 2s. 6</. per cent., and the other half at 8s. 6(f. per cent. What 
does the insurance cost him ? 

3. By selling an article for i5f., I gain i of mj ontlaj. What 
wonld I have gained per cent, had I sold it for 16s. 6d, ? 

4. If 12 men do a piece of work in 25 days, in what time will 10 
men do a piece of work If times as great, if 3 of the first set do aa 
mnch in an hour as 4 of the second set can do in an hour and 
a-half and the second set work half as long again as the first set ? 

5. Three farms of 125, 400, and 150 acres are bought for £8500, 
£11200, and £22750, respectively. Find the arerage price of each 
farm, and the ayerage price per acre. 

6. The produce of the income tax at 5d, in the one pound was 
equal to £5250000 ; how much would it be if it was at 5 per cent ? 

7. A ship has 3 chronometers — one of which loses } a minute in 
the week, and the others gain 11" and 8'', respectively, per day. 
The captain computes by ^he average of the 8 : after a voyage of 
150 days, by how much is he wrong ? 

8. A wall whose height is \ of its length, and whose breadth ia 
i of its height, contains 54925 cubic inches. Find the breadth. 

9. One horse goes If mile in 2' 26", another 1} mile in 3' 86T 
How much per cent does the first one go more than the second? 

10. A man starts at 6 o'dook, a.m., on Ist of May, to walk 1000 
consecutive hours. When will he have accomplished the task ? 

11. A cubic foot of water weighs 1000 oz., find the side of a 
cubical vessel which contains 4 tons 12 cwts. 3 qrs. lOlbs. 7 oz. 

12. Find the greatest common measure of f|, 2^, 4, and 5^ ; 
and find the L. 0. M. of -^ 2|, 5, 6f , and -f^ 
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c. 

1. Bedace 29454 oz. troy to the decimal of 1 lb, avoirdapoif. 

2. Find the difference between the discount and interest on 
£866 Bs, for 3 years, at 5 per cent. 

8. Find the valne of lO'OS, of -0693, of •2'857ll, of 15s. 

4. The annual consumption of spirits in a country is 4500000 
;;allon8, and the duty is 8s. 4d. per jgallon : the duty is reduced 4 
per cent, and the consumption then increased 6 per cent. : how is 
Ihe revenue affecited ? 

5. Dliide £658 17«. among A, B, C, and D, giying A ^ of the 
ram; B ^ of that sum, C } of it, and D the remainder, 

6. Find the cost of papering a room 24ft. 8in. long, 15ft« 8iiu 
broad, and lift. 6in. high, at 4s. per square yard. 

7. Multiply by the method of duodecimals 4ft. 5in. by 6ft. 2in. 
llpts., expressing the answer in square inches. 

8. By selling goods for j£116 17s., I lose 5 per cent. ; fpr what 
should I havesold them to gain 3f per cent ? 

9. Three vessels containing 5267 gallons of wine are turned into 
a vat of which 3123 galls, are fortified by whiskey to the extent of 
7*4 per cent., 1017 to 9*3 per cent., and the remainder contains no 
spirits: how much per cent, is the whole fortified ? 

10. What is a man's gross income, if he has £1728 after paying 
6d« in the pound income tax ? , 

11. A boat falls down a river with the stream in 40^, and is pnlled 
back in 70^ : compare the rate of rowing and the rate of the stream* 

12. A train 160 yards long is overtaking another train 150 
yafds long: the first is going M the rate of 40 miles per hour, and 
the seeond at the rate of 18. Find hoir long a person sitting it 
the long train will see the other while passing it 
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D. 

1. Find V 459684: and find the length of the side of a square 
field whose area is equal to that of a rectangle, the aides of which 
&re 29*16 and 18*69 yards. 

2. Find v^4184520125. 

8. A person sells out of the 8} per cents, at 92|y and realises 
JC18550 ; if he invests ^ in the 4 per cents, at 96, and the remainder 
in the 8 per cents, at 90, find the alteration in his income. 

4. If the Hamburg foot s= 126*9667 Paris ' lines, and 10 
Knes = ( of an English foot ; find in English measure the length 
of the Hamburg foot* 

5. Multiply dnodecimally 8ft. 4in. 7pts. by 1ft. 8in. 5pts., and 
the result by 4ft. llin. 

6. Express the result of the preyious question in cubic inches and 
the fraction of an inclu 

7. One pound of silver is coined into 663, find the profit per cent 
on the silver coinage when the price of silver is 5s. 2£/. per oz. 

8. A grocer buys two sorts of tea at the rate of 5s. 6d. and 3s. 6d^ 
per lb. ; he mixes them in the proportion of 5 parts of the cheaper 
to 7 parts of the dearer. At what rate per lb. must he sell the 
mixture, so as to gain 25 per cent. ? 

9. ThepriceofgoldisXS 17s. 10}(f. peroz., what ought 539 
sovereigns to weigh, supposing \l of each to be pure gold, and 
that the value of a sovereign is==the gold it contains? 

10. Find by decimals the interest on £358 3 fl. 1 ct. 2\ mils, for 
2} yrs., at 2 J per cent. 

11. Find the value of 37 kils. 8 decs. 4 grams, at £13 5 fl. 7 cts. 
per kilogram, and express the result in English money. 

12. In 1861 there were saved by life-boats 13) per cent, by 
rocket and mortar apparatus 8 per cent., by ships, boats, &c., 
62 per cent., and by individual exertion ^ per cent : lost 16 per 
cent. Find the number of lives lost corresponding to 729 saved by 
Itfcxboats, and also the corresponding numbers saved by the other 
means enumerated. 
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E. 
!• The profits of a company for one year amount to' £8296 
18s. Bid,, and a person holding 70 shares receired for his dividend 
the sum of £1025 12s. 7}^* How many shares were there in all ? 

2. Reduce •7846153 to a vulgar fraction. 

3. Multiply by the method of duodecimals 4ff« 8in« 7pt8. by 
5ft. 7in. 8pt<(., and the result by 1ft. llin. ; and give the answer in 
cubic feet, cubic inches, and the fraction of a cubic inch* 

4» Find the present value of £10 due 2 years hence at 5 per 
cent, per annum i and prove that the present value will pay the 
sum in 2 years* 

B» Find the square root of 

is + 2» + 3» + 4» + 6» + 6» + 7» + 8» + 9». 

6. If 7 cwts. 2 qrs. 15 lbs. cost £25 19s. lOcf., what must it be 
•old at per lb., to gain 15 per cent. ? 

7. On what day of the week will the Ist of January fall in 1880, 
in 1890, and in 1900, respectively^ 

8. A sheet of paper 5^ feet long, and 2} feet wide is cut in stripes 
1 inch wide. How many such sheets of paper will it take to go 
round the earth, a distance of 25000 miles ? 

9. What most be the market value of 4 per cent, stock in order 
that after deducting an income tax of id, in the pound, it may 
yield 5 per cent, interest ? 

10. If a 2«f. loaf weighs 22oB., when wheat is 54s. per quarter, 
what is the price of wheat per quarter, when the Sd. loaf weighs 
24oz.? 

11. If 2 turkeys and 9 fowls cost £3, or 5 turkeys and 3 fowls 
£5 ; find the cost of 1 turkey, and 1 fowl. 

12. The expense of carpeting a room was £11 5s.; but if the 

breadth had been 3 feet less than it was, the expense would hart 

been £9. What was the breadth ? 

M 3 
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F. 

L If bj lelliiig artielei at Zs. 7d. each, I gain 7} per oeiit» what 
will I gain or loie bj felling them at 8t, id. each ? 

2. DiTide £459 among 5 persoDB in the proportion of f » }, {» 
I, and ^« 

8. A cube contains 87c ft. 64c. in. Find its diagonal. 

4. What is the difference between interest and discount? and 
find the difference between the amount of £123 ISs.f audits present 
worth in 2 years, at 5 per cent. 

5. If in a race A beats B by 100 yards, C beats D by 40 yards, 
and D beats B by 60 yards : how mnch faster does A go than C, 
and how much will he gain in a race of f of a mile ? 

6. In a school of 19 children, 7 are boys and 12 girls : of the 
boys 3 are 8 years old, 2 are 11, and 2, 12 : of the girls 3 are 9 
years old, 2 are 10, 8 are 18, and 4 the average age of the boys. 
Find the average age of the class. 

7. Multiply duodecimally 8ft. lin. 5pt9. by 4ft 7in. 2pts.,and the 
result by 2ft. 6in., giving answer in cubic feet and inches. 

8. Multiply 2'631746 by 8-818952880, and divide prodact by 
•158730. 

9. The 3 per cents, are at 87}, and the 5 per cents., at 131} ; 
which is the better investment? and what amount invested woald 
produce a difference of £50 in a man's income? 

10 A can do a piece of work in 8 days, but with the help of B ho 
can do it 3} days : how long would B alone take to do it? 

11. Find what time between 6 and 7 o'clock are the hands of a 
watch together, and 23 minutes apart. 

12. A train is travelling from one station to another; after 
travelling an hour it breaks down, and is delayed for an hour ; it 
then proceeds at j its former speed, and arrives 3 hours too late : 
had it gone on for 50 miles further before the accident, it would 
have atrived 1 hour 20m. sooner Find the rate of trayelling per 
hour, and length of the line. 
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a 

!• A gentleman, after paying Hd, in the £ Income tax, finds ho 
baa a net income of £759 IBs, Bd. : what is his nominal income ? 

2. A person sells £3000 consols at 95^; and on their falling, ho 
sells £8000 more at 92f ; hnt on their again rising, he hujs back the 
whole at 94}. What does he gain or lose by the transaction ? 

8. Multiply 5ft. 6in. by 3ft. 9in. 7pts., expressing the result in feet, 
inches, &c., and also in square inches and fraction of a square inch. 

4. A wholesale dealer sells to a retailer at 30 per cent profit, anJ 
the retailer sells to the consumer at 50 per cent, profit ; what per- 
centage of the price paid by the consumer is profit ? 

5. What should be the value of £135 in the 4^ per cents., when 
the 8 per c^nts. are at 97} ? 

6. A person sells £3000 Midland Stock, paying 5} per cent., nt 
105} ; and with the product purchaser South E<istern Stock, ])ayiii^ 
4 per cent, at 78f How will his income be affected ? 

7. Three men go round a circle 180 miles in circumference, the 
first at 10 miles per day, the second at 6 miles, ami die third at 
4 miles per day; in what time will they all be together, and ho\v 
many miles will each have travelled ? 

8. A person buys 50, 60, and 70 quarters of wheat, at 50s., COs. 
and 70s., respectively, and mixes them. At what price per quarter 
should he sell the whole to gain 20 per cent. ? 

9. If two clocks, one of which gains 2 minutes a day, and the other 
loses 4 minutes be set right at noon. What will be the time b}' the 
first clock when the second shows noon 5 days after ? 

10. Extract the square root of *647619 -f- '0685714S, 

11. Find amount of £2800 in 4 years, at 4} per cent, per anntmi 
compound interest. 

12. If A does I of a piece of work in 4hr8., and B f of thii 
remainder in Ihr. , and C finish it in 20 minntof What time woeifi ' 
•U together require to do it f 
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H. 

1. At what rate of interest will the discount on £387 Ts. T^d., 
paxable in B yrs., amonnt to £41 10s. l|d. ? 

2. Multiply 7ft. 9in. lOpts. by 6flk. llin. llpts., and the resnit bj 
5 ft 4in., expressing the resnit in cnbic feet, inches and fraction of 
an inch. 

8. A map of a plot, which is drawn on a scale of an inch to 
mUe, contains 6 feet 6 in. : find its acreage. 



4. Find exactly v^47558 ^^$. 

5. A person sells £8000 stock ont of the 3 per cents., at 87^ 
and invests in 3} per cent., at 91. Find the alteration in his income. 

6. A and B set out from London and Brighton at the same time, 
a distance of 50mls. A walks 5 miles an hour, but after 10 miles 
rests 40 minutes. B walks constantly 4 miles an hour. Where 
will they meet ? 

7. A ship carries 8 chronometers : one gains 7" per diem, another 
10" per diem, and the Srd. loses 1' per week. How much will 
the ayerage time be in error after a cruise of 270 days? 

8. If 24 pioneers, ia 10 days of 6^hrs, dig a trench 628| yds. long, 
9 yds. wide, and 5 yds. deep. How many hours a day must 60 
pioneers work to dig a trench 9820^ yds. long, 4^ yds. wide, and 
If yds. deep, in 63 days ? 

9. Multiply and divide 1*428571 by l'G3', and find the difference 
in the results. 

10. A man buys £2000, £4000, and £5000, 3 per cent stock, at 
87^, 95, and 85, respectively. Find the average price paid* and 
average rate of interest he receives. 

11. Find the number of yards of matting required t« eovar a 
room 29*6ft. long, 17'19ft. wide, with matting 24ft. wide. 



W. Siniplify J^ + yX^3A ^ efl. 
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L 

1. At ft sale 8 horses were sold for £24 each, 7 at £32 10s. each, 
5 at 45 guineas each, 3 at £50 each : fiml the average price of each 
horse. 

2. From the first of 2 mortars in a battery, 36 shells are thrown 
before the second is ready for firing. Shells are thrown from both 
in the proportion of 8 from the first to 7 from the second. The second 
requires as much powder lor 3 charges, as the first does for 4. 
After how many shots will the quantity of powder consumed by 
the second equal that consumed by the nrst ? 

3. The average number of persons passing a certain point between 
the honrs of 9 a.m. and 11 p.m. is 16 per minute, and between 11 
p.i&, and 9 a.m. is 5 per minute. How many pass in a year ? 

4. A certain sum invested m the l< j>er cents, gives an income 
annually of £75 ; the same sum in a 51- per cent, stock at i)ar 
would produce an income of £126 ISs. lid. What was the sum 
and the pdce of the 3 per cents. ? 

5. The specific gravity of hammered cold and silver being 19*35 
nnd 10*15, respectively : find the ratio of the quantities of matter 
contained in a bar of gold, measuring 4'18 inches long, *64 inches 
broad, and *31 inches deep, and in a bar of silver 13*02 inches long, 
1*14 in. broad, and '65 in. deep. 

6. A person enters into a building contract for £75000. On 
the money he expends he has a gain of 15 per cent. The cost of 
labour and materials is as 2 : 1 : when half completed, the price 
of materials falls 20 per cent., and labour rises 10 per cent. 
What sum will the contractor gain ? 

7. I invest in the 4 per cents and obtain 4| per cent, interest for 
my money : find the price of the stock. 

8. Find the cost of painting the outside of a cubical box which 
contains 42*875 cubic feet, at l*3s. per square yard. 

9. A person buys 360 shares at £2-^f each, his broker charging 
him I per cent, commission on the purchase money. He sells 
them at £2| each, his broker again charging ^ per cent. What is 
his loss ? 

10. If a train travelling 36 miles an hour, performs a distance in 
3J hrs. How long will another train going 48 miles an hour be in 
completing half the distance ? 

11. An army of 24000 men lost by desertion to the enemy 6 per 
cent. ; find the increase per cent, to the enemv, their nnmber bcins 
28000. 

12. The number of Ist, 2nd, and 3rd class passengers on tnc rail- 
ways in England was 4174213, 10291749, 21409217; in Scotland, 
2124917, 6172429, 15473551 ; in Ireland, 307492, 1292476,2374237, 
respectively. Find the proportion per cent, which the whole 
number of 3rd class bears to tne whole nnmber of passengers. 
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J. 

I. After paying 4 per cent. Snoome tax, a person had £1280 ; find 
hii gross income. 

3 Find the srerage of ISlf , 21, 71), -0023, 8^, 0, *95., 67^V 

3. By reduction in the interest on Exchequer Bills from 2}/f. to 
Hd. per cent, per day, a person loses at the rate of X76 3s. lO^i^ 
per annum. What amount in bills does he hold? 

4. How much is the income of a person increased who sells 
£61000 3 per cent, consols, at 75^, and invests in railway sharesi 
paying 5 per cent, at 114| ? 

5. A bankrupts estate being worth £1756, he pays his creditors 
7s. l^d. in the £ ; how much do they lose ? 

6. Arrange in order of magnitude 3^ : i of { of 11} : 1*8 of 2*1 : 
87-1 of -04: 26-3 of -12. 

7. Show that ^ of li of Of miles ia to *05 of 5 '5 fmrlongs at 
350 : 3 ; and find ^'027 and of Ifi. 

8. Subtract Ifl. Ic. 8m. from 2fl. 3m., and show that 5 times the 
remainder is = 8s. 6d. 

9. If there be a cistern whose dimensions are 6, 5, and 4 feet, 
find the sides of another to contain 3 times as much, and whose 
sides will be proportional to those of the first one. 

10. Multiply duodecimally 2ft. lOin. llpts, by 3ft. 7in. 5pts, and 
express the result in square measure. 

II. What income will a person hare who invests £4700 in the 
8 percent consols, at 95|, and what rate of interest will ;t give ? 

12. The capital of a railway company is £3700000. It has 
borrowed £2300000, at 4} per cent, per annum. Its receipts for 
the year are £636000.^ Its working expenses 45 per cent, of tho 
receipts. What dividend will the shareholders receive for the year 
if £11000 be retained as a reserve fund? 
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K. 

1. If £8 are eqnal to 20 thalers : 25 thalers eqaal to 93 francs: 
STfrancs to5 scudi: 62 scadi equal to 135 gulden. How many 
gulden in £2 ? 

2. Find the true present worth of a bill of £567 lis. 3(f. due 73 
days hence, at 4^ per cent, per annnm. 

8. A cistern 12 feet long, 8ft. lOin. broad, and 6ft. 6in. deep, is 
filled with water, and after a time 4000 galls, are drawn off, leaving 
a sediment which is sold for £2 3s. ll^d per cubic foot. Eind whut 
it brings, a gallon being =s 277'279 cubic inches. 

4. A man buys 100 animals for £100 : of these, calves cost £5 
each ; lambs, £1 each ; and goats, 5s. each. How manj of each 
were there ? 

5. A person buys 301bs. of tobacco, at 3s. Sd, per lb., 40 lbs., at 
8s. 6</., and 50 lbs. 3s. Bd,, and mixes them: how much will he 
gain per cent, by selling the mixture at S^d. per ounce ? 

6. If the silver coin of England is made of 37 parts of pure silver 
and 3 parts of copper, and a lb. trojf of this metal is coined into 
669. : find the weight of pure silver in a shilling. 

7. Supposing that the duty on spirits was 6^. Sd. per gallon, and 
that 10740000 galls, were consumed. Find how the revenue would 
be affected if the duty had increased 30 per cent., whilst the con- 
sumption was reduced 3 per cent. 

8. A bag contains a certain number of sovereigns, 3 times as 
many shillings, and 4 times as many pence, and the whole sum is 
£280 : how many are there of each ? 

9. The length, breadth, and depth of a rectangular wooden box 
are 16,12 and 8 inches, respectively, and the thickness of the wood 
) an inch : when the box is empty it weighs 3 lbs., when filled with 
sand it weighs 26 lbs Compare the weight of wood and sand, 

10. A person borrowed sufficient money to pay for 13 hhds. of 
sugar, each weighing 12 cwts. 3 qrs. 7 lbs., at £2 Is. 6d. per cwt. ; 
he keeps the sugar for 8 months, and sells the whole quantity for 
i;420. How much has he left after paying the borrowed money 
with interest at 5 per cent, per annum ? 

11. A person invests £1,250 in the new 5 per cent. Austrian loan 
issued at 80 per cent., at 1^ discount. How much stock will he 
have, and what rate per cent, of interest will the investment give? 

12. A Ship Company whose capital is £330000, borrows en 
debentures. £90000, at 6 per cent., undertaking to insure their vessels 
for £340000, which is effected, at 3f per cent The whole profits 
of the company before paying the insurance premium were £36200 
for the year. What dividend can it pay the shareholders after 
placing £2000 to the rieserve fund ? 
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1. If the carriage of 3 cwts. 1 qr. 14 lbs. for 64 miles cost 12t. M^ 
irhat will be charged for carrying 4} tons. 24 miles ? 

2. The number of passengers in a train were 270, and the Ist, 
2nd, and 3rd classes were in the proportion of 4, 7, and 16. The 
miles travelled by each class were 40, 35, and 25, and the rates 
Mrere 2d., 1^., and Id. per mile : find the total earning of the train. 

3. A chain is taken along the line A D, (920 links) in the six- 
sided field, A, B, C, D. £, F. The distance of the points B, C, £, 
F, from A D, are 182, 250, 190, 136 links, meeting it at points 120, 
560, 750, 95 links from A respectively. Find the acreage of the 
field. 

4. A yonng man's salary increases |- every year : his expenses are 
1- of his salarv ; at the end of 4 years he has saved £259^ : find 
his first year s salary. 

5 Divide £21 among 5 men, 12 women, and 18 children, giving 
each man twice as much as a woman, and the 12 women twice as 
much as the 18 children. 

6. A telegraph company finds its political, commercial, and 
domestic messages are in number 14, 57, 29. The average number 
of words in the three classes 130, 14, 36, respectively : how much 
does the company receive for 100 average messages, at the charge 
of 3«. 9rf. for 20 words ? 

7. Required the edgeof a cubical mound of earth which contains 
820 cubic chains 13504 links ? 

8. How much must I invest in the 3 per cent, stock at 90, in order 
that when I sell £1000 stock at 93^, and the remainder at 84^. I 
may gain £6 5s : and if I invest the proceeds in the 4 per cents, at 
par, find the difference in my inconfe. 

9. Four persons enter into partnership, the 2nd has twice as ]ar<re 
a capital as the first, and the third as much as half the sum of the 
other two, and the fourth has a sum equal to the capital of all the 
others. The total profits are i^5000, how much should each 
receive ? 

10. If I spend 6 guineas per week, what must be my income to 
allow me to lay up £300 per annum ? 

11. Three men start together from the same point, and walk 
continually in the same direction round a circle f of a mile in 
circumference in 10, 18, 90 minutes, respectively. Find the least 
time in which they will be together, and number of miles each 
tiavels. 

12. A train 88 yards long overtakes a man warning along the 
line at the rate of 4 miles an hour and passes him in 10 seconds, 
20 minutes after it overtakes another man and passes him in 
9 seconds ; where will the train be when the last man overtakes 
the first? 



f 
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M. 

1. Two lines are 41:0'6328 and 0438 of an inch long, respectively. 
How many lines as long as the latter can he cut off from the former? 
lyhat will be the length of the remaining line ? 

2. A person's average annual income from 1830 to 1850 (inclnsive) 
was £S74: 9s. Sd. In 1830 his income was £369 iSs, lOd, and 
in 1851 his income was £SBO Is. Id, What was his annual aver- 
age income from 1831 to 1851 (inclusive.) 

3. A rectangular field whose length is 3 times its breadth, con- 
tains 6 acres 900 yards : find its length and breadth* 

4. A bankrupt can only pay 6s. lO^d. in the pound: how mnch 
per cent, will his creditors lose ? 

5. A man buying goods by means of false scales defrauds 1^ the 
extent of 15 per cent., and 15 per cent, in selling : find his whole 
gain per cent. 

6. What will be the amount of .£2,400 at 10 per cent, paid half- 
yearly in 1^ years at compound interest; and at what rate of 
simple interest will the same principal amount to the same sum in 
the same time ? 

7. A railway is constructed 35 miles at an estimated expense or 
£6,000 per mile, and £50 shares are selling at 4 premium : but it 
is found to cost £60,000 more ; what should now be the price of 
the shares ? 

8. At what price must a person buy shares, which pay £3 5s. 
per cent, per annum dividend, to have 5 per cent, for his money ? 
A person having bought 20 of them at this price sells them, when 
they have risen £7 each, and invests in 3^ per cent, stock at 90 
find the change in his income. 

9. Three soldiers A, B, and C, divide 1155 cartridges among 
them ; as often as A takes 4, B takes 3, and as often A takes 6, 
C. takes 7 : find how many each has ? 

10. An army in a defeat loses | of its number, and 8,000 prisoners : 
after being reinforced by 6,000 men, it again loses ^ of its number 
in retreat, and 36000, left. What was the original force ? 

11. Multiply, and also divide 4*285714 by 4*69. 

12. The road between A and B, distant 15 miles, goes over a 
hill whose summit is 3 miles from A. Two men set out at the 
same time from A and B, the former going 4 miles per hour up 
hill and 5^ down, the latter 3| up and 4^ down. How far will the 
flower have to go when the faster reaches B ? 
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m.—Open CompdUum, 1871 (Time 3 howrt), 

1. A Hum liM £576 6& 8d. per annum after paying inooma fax at 
Mm rate of 4d. in the poand. What it his income? 

2. Find the price of 3 acres 1 rood 7 perohes and 88 square yardi 
at £161 6s. 6d. per acre. 

3. Find the edge of a cube which contains 3,605 feet 64 inches. 

4. Maltioly by duodecimals 8 ft. 7 inches 2 pts^ by 5 ft. 7 inches 
11 pts., ana the product by 3 ft 7 inches. What does the product 
become when expressed in cnhie feet, oubio inches, and a fraction of 
a cubic inch? 

5. A person in London owes another in Petersbnigh 460 tnblei^ 
which must be remitted through Paris. He pays the requisite sum 
to his broker when the exchange between London and Paris is 23 
frs. for £1, and between Paris and Petersburgh 2 frs. for 1 mble. The 
remittance is delayed until the rates of exchange are 24 frs. for £1 and 
3 frst for 2 rubles. What does the broker gain or lose by the delay? 

6. What advantage does a man gain, who, owing £1000 at the pre- 
sent time, is allowed to extend the settlement of his debt over tbfi 
next twelve months, by making four equal quarterly payments, sim- 
ple interest to be calculated at the rate of 5 per cent, per annum ? 

7. Prove, without using the common rule for the .extraction of 
the square root, that 2*76 is the square root of 7'654. 

8. Find the difference between interest and discount on £7747 58« 
for 6 months, reckoning 5 per cent, simple interest. 

9. A person who has £1010 stock in a railway company guaranteed 
to pay 5 per cent, per annum, receives for his half-yearly dividend 
the guaranteed interest and a further bonus of 5s. 3d. per cent, for 
the half-year ; find the amount of his dividend when an inoome-tax 
of 5d. in the pound has been deducted from it. 

10. The mean temperature from the 9th to the 16th Jan. 1871, both 
days inclusive, was 34*6^ and from the 10th to the 17th it was 39'8^; 
the mean temp, on the 9th was 30*5^; what was it on the 17th? 

11. A man leaves one- third of his property to his widow and \ to 
his son, who gets £326 more than either of his four sisters, between 
whom the residue is equally divided ; what is the whole sum left ? 

12. The railway fare from London to Dover (70 miles) being i4s. 7d. 
and that from Paris to Boulogne (240 kilometres) being 36 *16 frs. ; com- 
pare the cost of travelling in England and France, the French metre 
Doing eoual to 3 feet 3 '37068 inches and £1 being worth 25*44 francs. 

13. If a piece of work can be finished in 45 days by 35 men, and if 
the men drop off by 7 at a time at the end of every 15 days, how 
long will it be before the work is finished ? 

14. A room is 16 feet 7 inches long, 13 feet 5 inches wide, and 10 
feet 6 inches high. Find the cost of papering it with paper 1 foot 8 
inches wide at lOd. per yard, and of carpeting it with carpet } yard 
wide at 4s. 2d. per yard. 

15. The gross receipts of a railway company in a certain year ars 
apportioned as follows : 41 per cent, to pay working expenses,* 56 per 
cent, to ffive the shareholaers a dividend at the rate of 34 per oenk 
on their snares, and the remainder, £15.000, is roserved. Find tiM 

pMd up capital of the company. 
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^ o. 

1. A crew row down a stream in 2 hoars, and row back again id 3 
losrs: compare the rate of rowing and the rate ol <he stream. 

2. Simplify 



If 



iof2t + 6j.2|.(^i^:^^) 



3. Find by duodecimals the height of a parallelopiped which eoa* 
kiins 659 ft. 1248 in. and whose base is 26 ft. 6 in. 

4. The content of a reotangolar field whose sides are as 3 to 5 is 40 
IKres : find its diagonal in yards. 

5. At a game of billiards A can give B 5 points in 60; B can gire 
C 4 points in 44; and C can giro D 4 points in 40: how many points 
Mm A giro D in 72? 

6. A farm is let for £96 per annum and a certain number of quarters 
sf wheat; but when wheat is 38«. per quarter, the whole rent is 15 
per cent less than when wheat is 5Qs, per quarter: find the number of 
inarters of wheat included in the rent 

7. In what cases will a recurring decimal have a recurring decimal 
■or its square root ? find V* 197530864. 

8. If gold can be beaten out so thin that a grain will form a leaf 56 
■quare inches, how many of these will make an inch thick ; the weight 
of a cubic foot of gold being 10 cwt 95 lbs. ? 

9. A watch which is 10 minutes too fast at 12 o'clock on Monday 

Kins 3 minutes and 10 seconds per day: what will be the time by it at 
hrs. 15 m. on the following Saturday morning? 

10. Find by reducing to their prime factors the L. C. M. of 2431, 
171 7» 8563, and 4199 and add the fractions ^j^, ;^, g^, and ^^ 

11. Explain the difference between a decimal and a yulgar fraction; 
ind simplify 

?JL:ga±42+^xA^lJJ + .6ll965. 

12. Bronze contains 91 per cent, of copper, 6 per cent of zinc, and 3 
ier cent of tin. A mass of bell-metal (consisting of copper and tin 
Dly) and bronze fused together is found to contain 88 per cent of 
opp«r, 4*876 per cent of zinc, and 7*125 of tin. Find the proportion 
V eopper and tin in beU«4neta1. 
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P. 

1. A and B are oat dKwthig snipe; A fires 5 sliots to Wb < 
kills only 1 in 3 while B kiDs 1 in 2: when B has missed 36 sh 
BSD J hirds has A killed ? 

2. A pound tfojofBritisbstandaidg«4d§ fine is worth £46 
find tiie TBlae of a gold coin weighing 7 dwts. 11 grs. of which 
centage of pore gold is 93*5. 

3. Add XT ^^ ^ poond trqj to ^ of a pound sToirdnpois, and 
resolt (a) in troj weight, (6) in aroirdopois weight. 

4. A merchant hajs 2520 qoarters of corn* J of which he i 
gain of 8 per cent, and the remainder at a gain of 5 per cent 
had sold the whole at a gaun of 6 per cent, he wonld hare m 
more. What was the cost price per qnarter ? 

5. On the top of the Crystal Palace there was a cistern 13}i 
6 feet broad; it contained 294*25 cubic feet; find its depth; find 
weight of water it contains, a cubic inch of water weighing 852' 

6. There are two Tessels, one containing 12 gallons of w 
other 6 gallons of wine; if a gallon be taken out of each an< 
into the other, and if this be repeated four times, find how mi 
and water will then be in each. 

7. A cube contains 2*^70 yards: find (1) its edge; (2) its d 
(3) the cost of painting its outside at r4«. per square foot. 

8. Two parallel walls are 10 feet apart; a man whose eyi 
6 in. high has to walk 20 ft. back from the lower wall before 
see the top of the higher : giren that the lower is 8 ft. high, 
height of the higher. 

9. The value of a certain length of material A is || of the 
the same length of another material B, and the weight of 17 . 
of A is If of the weight of 15 yds. 1 ft 9 in. of B. If the 
3 cwts. 27 lbs. of A be £35 28, what is the value of 1 cwt. 2 qr 
ofB? 

10. If the actual weight of a cubic foot of water be 62*35 U 
dapois, find the error in calculating the weight of 1000 cabio f 
approximate assumption that a cubic fathom weighs 6 tons. 

11. A man running at the rate of ten miles an hour towar« 
where minute guns are dischargii^g, finds that 18 minntes 45 
elapse between nis hearing the first and twentieth reports ; 
velocity of sound. 

12. In the centigrade thermometer the boiling point is 100° 
freezing 0^, in the common thennometer (Fahrenheit's) the 
point is 212^ and the freezing 32°. Find the marks on the < 
thermometer corresponding to 24°, —8°, and —54° on cer 

respectively. 
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w 

^ t. A person can row 9 miles an hour on still water, and he finds it 
takes him jost 3 times as long to row up as to row down the river: find 
^ the rate of the stream. 

t. Simplify 816 1_ 

166463 1393 



1 816 

1 + 



1393 166463 

3. Find the dimensions of a rectangular cistern, whose base is a 
^■qoore and height eqaal to half the leng^ of one side of the base, and 

F'^irhich contains 53000 gallons, each gallon being eqnal to 277*274 cable 
Inches. 

4. If the diameter of a guinea be to that of a soyereiga as 8 : 7, find 
.^e proportion of their thicknesses. 

5. Find the expense of lining the bottom and sides of a rectangular 
datem 12 ft. 9 in. long, 8 ft. 3 in. broad, and 6 ft 6 in. deep, with lead 
which costs £1 8s, per cwt., and weighs 1 lb. to 18 square inches. 

6. A and B can do a piece of work in 12 days, A and C can do the 
tame amount of work in 15, and B and C in 18 days: in what time 
ecmld each do it separately? 

7. In a certain Post Office the proportion of unpaid letters to the 
whole number posted was 9 per cent; and of the paid letters 61 per 
•ent were stamped : the whole number posted being 650,000, how many 

stamped? 

8. find the square root of the sum of the squares of 10*4 and 

2 \/2 

M-81, Ibd d«> to four phce. of deeiml. the ylue of («) -^ 

9. If 25 per cent be gained by a fomace which consumes its own 
gpo^ft, how much per annum will be saved by a man who before used 
7 tona of coals per week at 23^. per ton ? 

10. The average price of wheat in 1836 was 62s. 3d, and fixnu 1836 
to 1842 inclusive was 63«., and from 1837 to 1843 inclusive it was 64«. 
;S^; find the average price of wheat in 1843. 

11. A can mow 2| acres in 4| days, and B 2| acres in 3| days; they 
'mow together a field of 10 acres: how long have they been engaged at 

it, and what share will each do? 

12. Find in inches and the decimal of an inch the length at 60® 
I'ahrenheit of a column of mercury which at 32^ is *76 of a m^tre in 

Ikngtb, supposing the cross section of the column to be invariable, and 
[fliercury to expand *00018 of its bulk for each degree centigrade; a 
Wtre being 39*37079 inches, and 5® centigrade « 9^ Fahrenheit. 
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I. If a person iiiTesto £9040 16«. in the 3| per cents, at 94, vhal 
income will he have, brokerage J, and other expenses ^ per cent. ? 

8. If I invest in the 3 per cents, at 72 and on their rising to 80 sell 
ont and invest in the 4 per cents, at % and gain £43 lOs. per annum; 
find the sum at tirst invested, and the income I will now have; 

S. A person having to paj £1085 two years hence, invests a certain 
sum in the 3 per cents, at 73, to accnmnlate interest until the debt is 
due, and the same sum the next year. He sella oat the same ^ce and . 
just pays the debt, what sum did he invest? 

4. How mnch 4 per cent stock at 93} must be sold cot to pay a Wl 
of £954 17«. Bd., 9 months before it is due, discount at the rate of 5 per 
cent per annum ? 

5. Find to the nearest ^th the rate per cent, of compound interest at 
which money will double itself in 6 years. 

'6. A and B have the same capital : A purchases an equal amount of 
stock in (he 3 per cents, at 91 and in the 3j at 97|. B invests equally 
in both stocks, and his income is Is, less than A's, what sum had each. 

7. The capital of a railway company is £5000000, and the net 6|0. 
per cent of the gross receipts: find its gross receipts, the shareholden 
receiving 5 per cent per annum free of income-tax at 5d, in the pound ? 

8. A person sells out 8000 consols in the 3 per cents, at 89j, and 
invests half the proceeds in Dutch 4 per cents, at 87^ and the other 
half in Dutch 2| per cents, at 54^ Find the alteration in. his income. 

9. One company guarantees to pay 5 per cent, on shares of £100 
each; another 4{ per cent on diares of ^7 10«.'each; tbe-priee' of the 
forlner is £124|, of the latter £8 10«. ; compare tt^e rates of interest thegr 
would give to a purchaser. "' 

10. A person expends £3500 in the purchasing Great Nugget shares 
of £5 when they are at 2 preminm, and £500 in purdiasing A^gcu Filtt' 
of £2 when at } discount; he sells out when the Nuggets fall to par and 
the Agna Frias rise to 3 premium. Find his gain or loss after paying 
his broker | per cent on all the money that passed through his luuids. 

I I. By selling out of the 3 per cents, at 96 and investing in railway 
5 per cent stock a person increases his income 25 per cent Find the 
price of the railway stock. 

12. At what price must a person invest £5210 in a4| percent stock 
so as to have the same income as if he invested in the 8 per cent, oonsoli 
at 93}, I per cent brokerage, and 1 per cent brokerage on the itoeic 
purchased in the former case i and what income will he have? j 
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s. 

Time at CompetitioTis, 2 hours ; at Tests, 8 hours, 
t, Hednce 2435009 seconds to days, hours, &c. 
2. If the cost of premium for insuring eoods for £475 is £4 15s., 

what would it cost to insure for £1175? 
8. What is the income tax on £1670 5s. at Is. 4d. in the pound? 

4. Find the Simple Interest on £5001 88. 4d. for 12} years, at 
8 per cent, per annum ? 

5. Add together 2f|, -^^y 25, and •^. 

6. Subtract 3^^ from 35t^. 

7. Multiply 7fr by 8f . 



8 Divide lOfr bv U. 

9. Add together' lOO'dOS, •!, 5, '200857, and '000889. 

10. Subtract 2575801 from 366010'08. 

11. Multiply 60 607 by '1207. 

12. Divide 712*03 into 6*4 to four places of decimals 

13. How many seconds are there in '008125 of a day? 

14. Beduce 8150479 inches to miles, &c. 

15. If one clerk can copy a paper in 4f hours, in how many hours 

will another clerk copy it, who copies half as fast again as 
tile former ? 

16. Find (by Practice) the cost of 20ac. 8r. 15p. at £675 per acre. 

17. Find the amount of £5000 in 3 years at. 4} per. cent. Com- 

pound Interest (neglecting fractions of Id.). 

18. Add together yV» W» 15, and 7*^ 

19. Subtract ^^l from 11^. 

20. Multiply 14 by m, 

21. Divide %% by H^. 

22. Add together 10*070009, 856-39107, 8, •000800,9850049850*4. 
23 Subtract 10700-8950 from 10701-4. 

24. Multiply 3 43 by 0785. 
26. Divide 6007 by -08. 

26. What decimal of £3 2s. 6d. is 5s. 8d, 

27. Reduce 20 yards, 6 feet, 100 inches (cubic measure) to inches. 

28. By a reduction of the income tax from 7d. to 5d. in the pounds 

a person saves £30 13s. 9d. in a year ; what was his income ? 

29. Find (by Practice) the cost of a wire paling 220 miles 8 fur- 

longs, 20 poles, 5 yards long at £1 1 per mile. 

80. In what time will £191 Os. 6d. double itself at 8 per cent, per 

annum, simple interest. 

81. Add together 1000, ^. 20 ^, and i^l, 

82. Subtract 81 Sf from 101-A-. 
88. Multiply 4^, 2^, 4^. 
84. Divide 17i by V- 

35. Add together 4678, •3000, '1088600, '80056097, •97006, and 
500101-3. 

86. Subtract 10*052003 from 19*05. 

87. Multiply 3-03 by -15601. 

88. Divide '012685 by 42*35 to 5 decimal places. 

89. What decimal of half a guinea is 13s. l}d.? 
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T. 

1. In 4005201 grains troy, how manj lbs., oz., &c. ? 

2. If two tons and a-half of coal cost £S 2s. 6d.^ what would a 

hnndred weight and a half cost ? 
8. Find (by Practice) the price of 3 quarters, 2 bushels, 1 gallon 

of com at £2 13«. 4a. per qnarter, 
4. Find the Himple interest on i;d33 10s. for 20 years at 8} per 

cent, per annum. 
6. Add together ^, ^, -j^, and \. 

6. Subtract f4 from 2^. 

7. Multiply ^ by 3^. - 

8. Divide ^5 by Sf 

9. Add together 407-330719, '000093, '02, '400, and '006. 

10. Subtract 3 070101 from 37-006. 

11. Multiply 7840-6 by 20-471. 

12. Divide 7*012 by 6126, to four places of decimals. 

13. Find the value of 2-003125 of £8. 

14. In 4533206 inches how many miles, furlongs, poles, &c. ? 

15. If 9 men can build a wall 48 feet long and 24 feet high in 5 

days, what would be the length of a wall built by them in 
the same time 8 feet in height ? 

16. Find (by Practiee) the price of 7 ounces, 13 dwts., 15 grains of 

gold at £3 10s. per ounce. 

17. Find the amount of £10 in 4 years at 4^ per cent, compound 

interest (neglecting fractions of a penny.) 

18. Add together ^, «^» and jVb- 

19. Subtract W ^r^ni 3^, 

20. Multiply ii by T^^ftf^. 

21. Divide 3^f by H« 

22. Add together -50145, -00704, 4-00006, 8000-2, and •000945. 

23. Subtract 44006 from 12013. 

24. Multiply -17034 by 8572. 

25. Divide 6008 by 049 to 3 places of decimals. 

26. What decimal of a pound troy is f of a dwt ? 
27* B educe 1 acre 8 roods 6 poles to square feet. 

28. Bow much land of the yearly value of £2 13s. id, per acre 

must be given in exchange tor 188 acres of land of which the 
yearly value is £2 lOs. per acre. 

29. Find (by Practice) the wages of a man for 2 weeks, 4 days, 10 

hours, at 36s. a week, reckoning 6 days to a week, and 12 
hours to a day. 
30 In what time will £540 amount to £712 168. at 4 per cent? 

31. Add together 9, 2^, ^, and ^. 

32. Subtract 2,^ from lOiV- 

83. Multiply together xir* i^» and 9. 

;:4. Divide 300| by 15. 

'oo. Add tojrether 20134, -1992, •0050434, '061, and 1. 

SG. Subtract '004301 from -0102. 

'67. Multiply 8892 by -002453. 

88. Divide 15483-2 by -001126. 

39. Kcduce 3f guineas to the decimal of £2 15s* 
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U. 

Open Competitive Teat Paper,* 

1. Beduce 976,000 ounces to tons, hundred weights, &o. 

2. If 69 lbs. of salt cost Ts. 2id., how much can be bought for 
£5 5s. 5d. 

3. Find (by Practice) the dividend, on £3173 15s. at 98. 3d. in the 
pound. 

4. Find the simple interest on £670 15s. for 8 months at 5 per cent, 
per annum. 

5. 4 + i + i+i + i 6. 10J-2i. 
7. 7ixl^. 8. 91-^2^. 

9. 6-7248 + -003079 + 46-24+7 010709 + 10-643. 

10. 141 -72- 93-608. 

11. 63-174x4-06045. 

12. 46-732+. -007. 

13. Express 6-105 lbs. Troy in gndns. 

14. Redace 17 acres 14 perches to sq. inches. 

15. If a 4 lb. loaf costs 6d. when wheat is 50s. a quarter, what 
ought a 6d. loaf to weigh when wheat is 66^ 8d. a quarter ? 

16. Find (by Practice) the cost of 2 qrs. 1 bushel 1 peck of oats al 
4s. 4d. per bushel. 

17. Find amount of £1485 in 3 years at 4 per cent, compound in* 
terest (neglecting fractions of a penny). 

18. }+li + A+li. 

19. 2^-f 

20. 4txAxW><2i. 

21. 3A+-7i. 

22. 704087 + 93-206+ •00535 + 7-046 + 838-407. 

23. 500-6203-471-3207. 

24. 80 -8054 X -425. . 

25. 73-611+- 743-1 to four places of decimak. 

26. Find the value of 4-625 of 13s. 4d. 

27. In 176325681 cubic inches how many cubic yards, feet, and 
inches? 

28. If 15 men can build a waU 7 feet long and 15 feet high in 16 
days, in how many days will 10 men build a wall 35 feet long and- 2 
feet high.' 

29. Find (by Practice) the cost of 3 silver candlesticks each weigjtL* 
ing 4 oz. 7 dwts. at 73. 6d. an ouuce. 

30. In what time will £2700 amount to £3219 15s. at 2] per cent? 

31. iof i + ^of| + 4of J. 

• Glren at London, Du1>Un, and Edinburgh^ Janotnr 7th^ l^TU ' 
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32. 72^-69^. 

33. f off X f of{ X {off 

34. 20i 4- 2i. 

35. 471 -0603 -I* 12-07043 +<713I + 1)02083 -I* 16-97. 

36. 20103 17-807. 

37. 863 -2 X -00763. 

38. 63.6114-737-405. 

39. Beduce 630 seoonds to the decimal of a week. 



. . V. 

Temporary WrUeri. 

1. Write down in figozes— Three hundred million thirty thonaand 
and eighteen. 

2. Write down in figores— Seventeen hundred and ninety-eight 
million one hundred and twenty thousand and aeventy, 

3. Write down in words 30600101. 

4. Add together — 

' 9426712 6. 

901 

669815 

75643 

^ 16374128 



£ 8. d. 

12 14 lOf 
809 10 11} 
365 4 9 

37 17 3J 
194 9 7 

36 2 11} 



6. From 710520605 
Take 691730908 





£ 8. 


d. 


7. 


3125 17 


3i 




1982 17 


6} 



8. 893612x40106. 

9. 43279862104-18. 

10. 216938x5123. 

11. 37984624-937. 

12. £243695 12s. 2}d. X 7. 



13. 8463052174-2846. 

14. £36152 17s. 3i x S05. 

15. £105574 9s. 5|d. 4-35. 

16. £691 3s. Hid. x 780. 

17. £11937948 Us. 7id. 4-486. 



18. In 53618 oz. how many tons, cwts., qrs., &c.? 

19. How much oats at £21 Os. 9d. for 51 owts. may be bou£^ for 
£64 7&? 

20. Find (by Practice) the dividend on £4586 13s. 4d. at 78. 6d. in 
the pound. 

21. 3J + I + 4> + lif 22. 245»r - 21J^. 
23. -Arx 2} X f X W}. 24. ^ + 7ii. 
25. 734*60125 + 5 '90123 •»• '8466721 + '0043. 
2g, 2160 r- 812-63159. 
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27. 35-716 X -016. 28. 181-3 + -00037. 

29. Give the value of -625 of a pound troy in grains. 

NoTK.— The candidates for writerships also get twelve columns of tots to be done 
In half an hour. 

w. 

Excise^ June, 1871* 

1. Add together 6, 3^, -^ -^, and |. 

2. Subtract 7-^^ from lOJ. 

3. Multiply together 5J, ^, A, 1^, and i. 

4. Divide 7i by 9^. 

6. Add together 19*735, -000766, 4732-92, and '375499. 

6. Subtract 876-93287 from 974-3217. *■ 

7. Multiply 9-238 by 65-2. 

8. Divide 2*890721925 by •0729, 

9. Express 58. 3d. as the decimal of £7. 

10. Add together 4^, 7if , 9i, 1^. 

11. Subtract 34^ from lOOf. 

12. Multiply together 8f , 45lf , 1 A, ^Afe ^^ A- 

13. Divide 8/r by 5f . 

14. Add together 1 '35 of a furlong and 7*32 of a yard, and give the 
answer in feet and the decimal fraction of a foot. 

15. Subtract 2*32 of an hour from *65 of a week. 

16. Multiply 380-73 by -0725. 

17i Divide 7*036 by 073 to 4 places of decimals. 

18. Express 2 cwt. 3 qrs. 14 lbs. as the decimal of a ton and a half. 

19. Keduce 15 lbs. 13^ ozs. 12 dwts. to grains. 

20. If 5 hogsheads, each weighing 7 tons 3 cwt. 3 qrs. 16| lbs., 
cost £2.39 6s. 6d., what is that per ton ? 

21. Find (by Practice) the dividend on £731 14s. 6d. at 14s. 2d. 
in the pound. 

22. Find the simple interest on £4160 for 61 years at 3 per cent. 
per annum. 

23. In 5432762 square feet how many acres, roods, &c., are there ? 

24. If 20 men can mow a field of 9 acres 2 roods in S^ days of 10 
liours each, how many fields of twice this area can 17 men mow in 
50 days of 8 hours each ? 

25. Find (by Practice) the value of 2 tons 5 cwt. 3 qrs. ^ lbs. at 
£3 138. 6d. per cwt. 

26. In what time will £3125 amount to £3681 12s. 9id. at £3} 
percent.* 

* Either through inadvertence, or intentionally In order to test the Candidates* 
Intelligence, the Examiners omitted to say whether it vas at Simple or at Compound 
Intaresti 
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Miscellaneous. 

27. A grocer mixes 3 cwt. of tea which cost him 16 guineas a cwt., 
with 1 cwt. which cost him £19 128. ; at what rate per pound must 
he sell the mixture so as to gain 4 per cent, on his outlay ? 

28. Find the length of the edge of a cuhe which contains 450 feet 
1,08S inches. 

29. From the following table : — 



Passengers. 


Great Britain. 


France. 


Prussia. 


First Class 


4,743,210 


2,124,910 


307,490 


Second Class 


10,291,740 


6,172,420 


1,292,470 


Third Class 


21,409,210 


15,473,550 


2,374,230 



find the proportion per cent, which the whole number of second class 
passengers bears to the number of first and third class passengers in 
Great Britain and Prussia together. 

30. Find the value of 5 49 of -0318 of •647619-of twenty-five gui- 
neas. 

N.B. — For solutions see Excise Guide, 

X. 

India Forest. (Tinie 2^ hours.') 

1.. What would be the cost of painting the 4 walls of a room whose 
length is 24 feet 8^ inches, breadth 16 feet Z^ inches, and height 11 
feet 6 inches, at 4s. a square foot. 

2. Reduce to a simple fraction — 



f + 1 



X 



TTT "" TT 



t\ + ^ 



3i + 2^ - 4i 

. 3. .By selling a horse for £82 5s. a person lost 6|^ per cent ; how 
much per cent, would be lost or gained if he had sold the horse for 
£90 10s. ? 

4. Find within an inch the diagonal of a square field containing 2 
acres. 

5. Multiply by duodecimals 10 feet 5 inches 3 parts by 9 feet 7 
inches 10 parts, and express the product in square inches and the 
fraction of a square inch. 

6. A person invests £2500 in the 9 per cent. Japanese loan, which 
was issued at 98 per cent, at 1^ discount; how much stock will he 
have and what rate of interest will the investment give ? 

7. Find the difference between the interest and the discount on 
£2598 15s. for 3 years at 5 per cent. 

8. Express 4 lbs. 3 ozs. 12 dwts. 6 grains troy weight as the ded* 
tjU of a pound avoirdupois. 
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9. Reduce '2671876 to a vulgar fraction, and if the unit be £3 
' reduce the fraction to shillings, pence, and decimals of a penny. 

10. A wall 5 times as high as it is broad and 8 times as long as it 
is high contains 18,225 cubic feet. Find the breadth of the wall. 

11. A person had £6900 stock paying 3 per cent, in a company, 
and was offered the choice of being paid off at par or of receiving 
£110 of a new 2i per cent, stock for every £100. He chose the for- 
mer alternative, and invested his money in the 3 per cent, consols, 
at 92. Find the amount of his stock in consols, and the excess of his 
income above what it would have been if he had agreed to the pro- 
posed conversion. 

12. Find the prime factors of 111540, 296352, 404352 ; and thence 
write down all the numbers which will divide them all without a 
remainder, and the smallest number they will all divide without a 
remainder. 

Y. 

Direct Commissiona. 
- 1. Find the number of lbs. troy in three hundred millions three 
thousand eight hundred and forty grains. '^ 

2. If 257 lbs. of tea cost £34 16s. O^d. , what is the price of a 
pound? 

3. If a peck of com weighs 7 lbs. 5 ozs. avoirdupois, what is the 
weight of 73 quarters 1 bushel. 

4. A rectangular cistern, 9 feet long, 5 feet 4 inches wide, and 2 
feet 3 inches deep, is filled with liquid which weighs 2520 pounds, 
how deep must a rectangular cistern be which will hold 3850 pounds 
of the same liquid, its length being 8 feet, and its width 5 feet 6 inches? 

5. Divide -^^ of -^y by 2| of 1^. How many square yards are there 
in the fraction of an acre, which the result represents ? 

6. 28-8 X -0595, and divide the product by 9520. 

7. Find, as a fraction in its lowest terms, the difference between 
.^^L^ and ^fg^, and then express the difiference as a recurring decimal. 

8. Find the value of '00625 of a pound sterling. 

9. What sum must be placed at interest at 4^ percent, per annum, 
that in 16 months it may amount to £39 12s. 6d, 

10. Find >/452929. 

Z. 
Constabulary Cadets. 

1. A person buys £700 stock in 3 per cent, consols, at 94|^, and 
invests £585 in Russian 5 per cent, stock at 97^. How much stock 
has he standing in his name ; and if he sell out the first at 95 and out 
of the second at 96^, find his gain or loss ? 

2. If 5^ per cent be lost by selling goods at £5 5s. 6d. per cwt., 
what per cent, will be gained or lost by sellir ' 38. 2d. per pound ? 
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3. A peraon invests £1638 in the 3 per cents, at 91 ; he sells £1200 
stock at 93^ and the remainder at 85, how much does he gain or lose. 

4. How many lbs. of tea at 2s. 8d. per lb. must be mixed with 
495 lbs. at 2s. 9d. per lb. so that a profit of 10 per cent, be realised 
by selling at 38. per lb. ? 

5. A person has 1260 qrs. of wheat ; he sells -ft- at a gain of 5 per 
cent., ^ at a gain of 8 per cent, and the remainder at a gain of 12 per 
cent. Had he sold the whole at a profit of 10 per cent, he would have 
made £23 2s. more than he did. Find the price paid per qaarter« 

AA. 
CompetiUve Examination for Cflerkahipa in the Bank {Time 2 hours,) 

h Find (by Practice) the dividend on £1731 lOs., at Ids. 3d. in 
the poimd. 

2. Find (by Practice) the price of 3 tons 15 cwt 1 qr. 7 lbs., at £3 
per ton. 

3. Add together 2^, -^^ 1^ and i* 

4. Divide 4*67 by 2*643 to five places of decimals. 

5. Convert the following sums into pounds, and decimal parts of a 
P^'iind, to three places : add the results, and compare with the tot 
obtained in the ordinary wa^ :— £34 58. 7d., £21 6s. 4d., £3 28. 6d., 
£9 5s. lOd., £61 2s. 4d. Place the two workings side by side. 

6. Find the simple interest on £7426 15s. 6d. at 3i per cent, per 
annum, for 14 months. 

7. Find the simple interest on £516 3s. 7d. for 97 days, at 4J per 
cent, per annum. 

8. Find the amount of £7428 in three years, at 4 per cent, com* 
pound interest. 

9. A bill at three months, drawn 11th April, for £198 17s. 6d., is 
discounted 7th May, at 54 per cent. ; calculate the proceeds. 

10. The following sums of money are invested :— X35,000 at 4 per 
cent. ; £126,000, at 4} per cent.; £40,000 at 3} per cent.; and £56,000 
at 3 per cent. Calculate the average interest on the whole amount 
invested. 

11. A sum of money, £500, is lodged on the 12th April to a deposit 
account, when 2^ per cent, interest is allowed ; on the 27th May the 
interest falls to 2 per cent. ; on the 17th August it is advanced to 3 
per cent. ; and on the 30th September the deposit is called in. Cal- 
culate how much the depositor will get 

12. The following sums bearing interest are lodged : — £360, 13th 
^larch, at 34 per cent ; £420, 17th June, at 4 per cent ; £1000, 5th 
July, at 4 per cent.; £500, 7th September, at 44 per cent ; and 
;^1200, 28th November, at 5 per cent Calculate, the interest due on 

^Jat December, 



AMSWBRS. 



ANSWERS. 



(1)590. (2)140a (3)2077. (4)467(1. (5)5009. (6 J 9097. (7) 
461001. (8)2005087. (9) 27000706. (10) 840020. (11)10004008. 
(12)1102070050. (13)90040. (14)304040004. (15)603050. (16) 
7003040. (17)8000001002. (18)500401. (19)30007040. (20) 
506000020. (21)4000505. (22)8000000600. (23)10020001. (24) 
400004040. (25)9050060004. (26)805000000099. 



n. 

(1)218721. (2)3634130. (3)38203510748. (4)2159758. (5)20734881. 
(6)1143469. (7)1423010. (8)1608991. (9)3292. (10)1967321. 
(11) 176888441. (12.) 12413. (13) 304125276. (14) 2348414. 
(15) 305852878. (16) 567036010. (17) 12733136. (18) 504605286. 
(19) 4985971533. (20.) 4568592. (21) 9598141817. (22) 
122356701416. (23)5113599. (24)11014405709. (25)293771741. 
(26) 1996644. (27) 426683748. (28) 1824386339. (29) 1198207. 
(30) 324213593. (31) 27378073. (32) 17018867. (33) H 267491. 
(34) 14145339. (35) 13439199. (36) 12914265. (37> 297459646. 
(38)97989889. (39) 98561942a 



IIL 



(1)613.33. (2)66641. (3)217049. (4)21107. (5)96444. (6)2165 
(7) 92514. (8) 662733. (9) 47693. (10) 1618. (11) 6779496701. 
(12) 6097700810072. (13) 693684263. (14) 4228908880. (15) 

4230399880. (16)7977100909213. (17)27909498. (18)875308643. 

(19) 163161134. (20) 500710920089. (21) 961066.39364. 



B 
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IV. 



1. 

8. 

5. 

7. 

9. 
11. 
13. 
15. 
17. 
19. 
21. 
23. 
25. 
27. 
29. 
31. 
33. 
36. 
37. 

1. 

3. 

5. 

7. 

9. 
11. 
13. 
15. 
17. 
19. 
21. 
23. 
25. 
27. 
29. 
31. 
33. 
35. 
87. 



690739. 

947089. 

566952. 

199617 : 243012. 

7278538 : 847501a 

109344206 : 116232030. 

43606640 : 76155889. 

9003456000 : 851576880. 

4342886402400. 

97152093486360. 

9108568931220. 

151240000 : 129350000 

10611337 : 11576004. 

46129276014848. 

51734631391872. 

1486958060. 

1000362150. 

69162164100652. 

49062139937803. 



V. 



32885 + 1^ 19731 + 1. 
1038816 : 779112. 
3338 : 2616 + 10. 
9159 + 26 : 8468. 
11878 : 11136 + 508. 
932746. 

62084251446 + 4. 
120874856968. 
908382685 + 366. 
457878404 + 311. 
30000 + 56. 
11593 : 6011 + 15. 
14556 : 116751 + 12. 
10979 + 319 ] 80515 + 67. 
4697+86 : 74 + 3586. 
38745 + 20 : 27675 + 20. 
39147 + 10 : 21748 + 25. 
1904916 : 3565612. 
9155 + 3^ : 3410 + 21. 



2. 
4. 

6. 
8. 
10. 
12. 
14. 
16. 
18. 
20. 
22. 
24. 
26. 
28. 
30. 
32. 
35. 
38. 
34. 

2. 
4. 

6. 

8. 
10. 
12. 
14. 
16. 
18. 
20. 
22. 
24. 
26. 
28. 
30. 
32. 
34. 
36. 
38. 



702621. 

117174a 

8690693. 

3694992 : 4310624 

81745410 : 87768756. 

54949721 : 62052737. 

68604840 : 7280820a 

3996915833 : 80737410. 

246204228753000. 

49631586380800. 

751680000 : 14683000^1. 

5551104 : 6244992. 

5024659561. 

5690578298. 

3592212. 

3131672. 

25007545504.5. 

9523916224416. 

153288487686. 

11899+2 : 10411 + 7. 
3071 : 2943+1. 
2966 + 21 : 2559 + 72. 
15423 + 148 : 12325 + 65. 
953 + 368 : 917 + 8. 
829107 -h 5. 
8866443377. 
967427210 + 61. 
25484 + 44. 
12086960 i- 59. 
55655242 + 37. 
7282 : 6499 + 77. 
12247 + 441 : 161969+16 



488 + 1179 
5800 + 400 
14964 + 55 
39873 + 21 
3996370 : 7495894. 
11805+^ : 2724 + 7}. 



684 + 379. 
5301 + 540. 
7183 + 20. 
22152 + 6. 



• BmMMir« 



ANSWERS. ili 

VI. 

(1) 1452507303. (2) 117288U6. (3) 1527 + 7. (4) 74S13. (5) 
788910. (6) 13707360. (7) 1029ni. (8) 999. (9) 10670 : 8536 : 
10246401 : 9. (10) 1067. (11) 23887872. (12) 17030. (13) 152 
days. (14) 2397 days. (15) £14400. (16) 66. (17) 477120. (18) 
385d. (19) 11. (20) 14s. and lis. (21) 30. (22) 1038832. (23) 
3623. (24) 4620. (25) 145881529087. 

VII. 

a. (1)...(2) 9017059096; seven thousand one hundred and^six mil- 
lions five hundred and ninety-seven thousand and forty-eight. (3) 
662 and 473. (4) 31036. (5) Sixty-two millions eight thousand 
six hundred and seventy and one-half pounds. (6) 1053173490. 

b. (1) . . . (2) 62 years. (3) £334292471. (4) See p. 26. (5) Six 
hundred and thirty-eight thousand five hundred and ninety-four. 
(6) 104 weeks. 

c. (1 ) 4083. (2) Three hundred millions thirty thousand and thirty s 
nine hundred and ninety-nine thousand nine hundred. (3) 187870 
-I- 27 rem. (4) 23 days. (5) 99 : 119 : 118. (6) 186000 miles. 

d. (1) 334997947676. (2) 6062513. (3) 233 and 204. (3) 24725^. 
(4) 84665i. (5) 2586941 miles. (6) 224433 fr. 86146 sovereigns. 

e. (1) 3891144444627440. (2) 297. (3) £1. (4) 197127. (6) 808920 
times. (6) 4236 -*- 26. rem. 

/. (1) 2482896964595. (2) (a) 74. (6) 81. (c) 66. (d) 195. (e) 
79, and final result 10. (3) 275 acres; £1306^. (4)106689. (5)2268. 
(6)850. 

vm. 

(1) 15120f. (2) 81120 feet. (3) 76886 oz. (4) 42281 lbs. (6)2703294 
in. (6) 124614 oz. (7) 44387 oz. (8) 682205 oz. (9) 865170 in. 
(10) 2689542 in. (11) 40704 qrts. (12) 200944 grs. (13) 136240 
sq, ft. (14) 99528 grs. (15) 91214 grs. (16) 137036 in. (17) 
2181240 sees. (18) 17875 sq. in. (19) 643104 sq. in. (20) 99204 
ft. (21) 101095 grs. (22) 1574624 drs. (23) 9591f. (24) 78256 
grs. (25) 1358880 drs. (26) 606722f. (27) 673328 oz. (28) 
68191 ft. (29) 86931 grs. (30) 25432235 sees.. (31) 3055709 sees. 

IX 

(1) £25 14s. Id. (2) 428 tons 4 cwts. 13 lbs. 11 oz. (3) 90 lbs. 11 oz. 
3 dwts. 17 grs. (4) 13 acs. 12 pis. 17 yds. 6 ft. (5) 48 wks. 3 days 
13 hrs. 8 nL 65 sees. (6) 19 lbs. 4 oz. 3 dwts. 22 grs. (7) 5 mis. 3 
fur. 38 pis. 2 yds. 8 in, (8) ^'tons 2 owts. 2 qrs. 1 lb. 

3n 
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9. 


1 wk. 10 hrs. S5 sees. 


10. 


25 loads. 


u. 


1041 grcss 8 dos. 


12. 


7 ae. 26 pis. lOj^ yds. 


13. 


4 lbs. 7 dwts. 18 grs. 


14. 


18 ewts. 8 lbs. 7 os. 


15. 


91 mis. 3 fur. 15 pli. 


16. 


3 mis. 7 for. 9 pis. 2 ja 




5 yds. 1 ft 3 in. 




1 ft 5 in. 


17. 


46 lbs. 3 oz. 2 dwts. 2 gn. 


18. 


14 cub. yds. 2 ft 1278 in. 


19. 


2 cub. yds. 26 ft 57 in. 


20. 


49 mis. 2 fur. 31 pis. 3 ydi. 
1 ft 11 in. 


21. 


2 tons 8 ewts. 1 qr. 18 lbs. 

2 oz. 
11S067. 


22. 


21 cubic yds. 4 ft 189 in. 


23. 


24. 


9880 crowns. 


25. 


16048 half SOTS. •f2<. 


26. 


11280 nls. 


27. 


43815 francs. 


28. 


£4 17 s. Id. 


29. 


294. 







1. 


£71516 14«. Id. 


2. 


3. 


2152 ewts. 2 qrs. 16 lbs. 


4. 


5. 


321 lbs. 4 oz. 19 dwts. 


6. 


7. 


90 acres 23 pis. 


8. 


9. 


279 ac. 1 rd. 7 pis. 


10. 


U. 


656 deg. 38 m. 10 sees. 


12. 


13. 


106 gals. 3 nags. 


14. 


15. 


£153 13«. bd. 


16. 


17. 


£218 I9s. 9<f. 


18. 


19. 


£234 8«. 8^. 


20. 


21. 


£176 19«. eyt. 


22. 


23. 


£10011 12«. Ojdl 


24. 


25. 


£22898 9«. 2\d. 


26. 


27. 


£17041 55. 3^. 


28. 


29. 


£12943 145. 2d. 


30. 


31. 


163 tons 9 ewts. 14 lbs. 


32. 


33. 


165 hhds. 50 gals. ^ qrts. 


34. 


35. 


200 mis. 3 far. 21 pis. 


36. 


37 


340 yrs. 3 m. 2 wks. 4 days. 


38. 


39. 


£120551 lUUd: 


40. 


41. 


£205099 \28. lOdL 


42. 


43. 


£219250 5«. lid 


44. 



£42610 15«. 8id: 

297 ewts. 1 qr. 13 lbs. 

374 lbs. 6 oz. 16 dwts. 

158 ac. 3 rds. 39 pis. 

144 ac. 24 pis. 17 yds. 2\ ft 

3064 deg. 55 m. 36 sees. 

131 gals. 2 qrts. 

£232 17«. lOd. 

£247 6«. 7JA 

£11068 4«. 

£3867 8«. nid. 

£7436 16«. 0^. 

£35856 4». lOd 

£10845 16«. 9^ 

£1363 \\8.^d. 

53 yds. 2 ft. 11} in. 

148 mis. 4 fur. 11 pis. 1 ft. 

6 in. 
138 hrs. 56 mins. 90 sect. 
£190183 lU.6d: 
£261170 19«. 4<2. 
£98606 5«. 1<;. 
£188558 8«. Id. 



45. £115140 19t.ll(/. 
47. £231509 14«. lid 
49. £217749 lU.5d 



ANSWERS. 



46. £256477 19«. Sd. 
48. £109771 0«.6d: 



XL 



1. 


£89 Ss. 7id. 


2. 


£102 ]8«. lOjci 


3. 


£966 16«. 9}dL 


4. 


£1821 U. 7}dL 


5. 


£87 13«. 8^. 


6. 


£103 16«. Old. 


7. 


£1895 17«. 6}(/. 


8. 


£2693 OS. Sid. 


9. 


£1012 2«. 9^. 


10. 


86 owts. 3 qrs. 2 lbs* 


11. 


179 cirts. 2 qrs. 25 lbs. 


12. 


4 cwts. 2 qrs. 24 lbs. 


13. 


36 ae. 3 rds. 34 pis. 


14. 


77 ac 14 pis. 


15. 


186 ac 3 rds. 31 pis. 


16. 


110 ac. 2 rds. 15 pis. 


17. 


13 lbs. 14 OS. 15 dn. 


18. 


61 lbs. 14 oz. 12 dn. 


19. 


681 lbs. 15 oz. 15 dn. 


20. 


73 lbs. 2 oz. 13 dn. 


21. 


70 yrs. 1 1 m. 1 wk. 


22. 


15 yrs. 10 m. 3 wks. 


23. 


3 dajs 12 hrs. 52 min. 


24. 


42 days 21 hrs. 54 m. 


25. 


79 oz. 17 dwts. 21 grt. 


26. 


56 lbs. lOoz. 14 dwts. 


27. 


7 lbs. 4 oz. 15 dwts. 


28. 


1 oz. 16 dwts. 21 grs. 


29. 


2 yds. 2 ft 11 in. 


30. 


6 mis. 7 Air. 34 pis. 


31. 


2 sq. jds. 7 ft 114 in. 


32. 


19 sq. pis. 25 yds. 2 ft 16 in. 


S3. 


97 yds. 3 qrs. 3 nls. 


34. 


47 eUs 3 qrs. 2 nls. 2 in. 


35. 


£53 6s. 6<L 


36. 


£44 Ids 7 id. 


37. 


£13 48, 9d. 


38. 


£147 \0s. 9H 


39. 


£2 8«. 6d, 


40. 


£247 lU. 7ld. 


41. 


£966 2«. 2id' 


42. 


£288 4s. 3}dl 


43. 


£740 7s. 9^. 


44. 


£577696 14s. lO^d 


45. 


202 tons 18 cwts. 2 qrs. 
20 lbs. 


46. 


53 yds. 1 ft 2 in. 


47. 


£80898 10«. 9id. 


48. 


£557862 I2s. e|dL 


49. 


£480259 12jr. 6}<i 


50. 


£319251 7s. 7id. 


51. 


£310205 5s. lO^d. 


52. 


18 mis. 6 fur. 38 pis. 4 Tdib 


53. 


10 mis. 6 ftir. 38 pis. 4 yds. 







5 in. 



XII. 



1. £175 171. Ud. 
a £271 18t. 9d. 
A. £336 91. 7d. 



2. £201 7s. 9id. 
4. £556 19«. 10)d 
e. £508 2s. 10^ 



VI 



TUB CIVIL SERVICE ARItHMETIC. 



7. £17039 lU : £19169 9s, 

lOid, 
9. £46079 5m. 4dL : £51839 

St. 6dL 
n. £51345 17«. 6<f.: £51773 

15s. lid, 
' 3. £39225 19«. 1 ifi : £42068 

9s,2id. 
13. £49454 58, 9f£ : £58786 

U.Oid. 
1 7. 2930 acres 3 rds. 10 pis. 
10. 2188 cwts. 1 qr. 16 lbs. 
21. 14800 yds. 1 qr. 2 nls. 
23. £2502 14#. 7d, 



8. £28343 19«. : £39524 18*. 

11^ 
10. £64695 11«. SdL : £69008 12i. 

12. £42830 19«.6dL: £46724 14c 



£33015 



£48985 



25. £54462 lU, 2d 
27. £4801 12«. Sd. 
29. £531559 Ss. 9d. 



31. £74963 10s. 2}</. 

33. £609007 18«. O^d. 

35. £1046104 19«. 0}dL 

37. £862287 5s. I^d. 



14. £32004 16s. Ifd. 

9s. 8^ 
16. £30324 4s. l}(f. 

5s. Hd. 
18. 12212 acres 8 pis. 
20. 1202 1 cwts. 3 qrs. 27 lbs. 
22. 27909 yds. 2 qrs. 1 nl. 
24. 447 tons 3 cwts. S qrs. 

15 lbs. 13 OS. 15 drs. 
26. £362 1 5s. 1^. 
28. £37548 15s. 2d, 
Sa £13654 Os. lid : 

7s. Off. 
32. £377556 13s. 74- 
34. £54259 15s. l^d. : 

Is. 6fJ. 
86. £9744017 16s. 10^ 



£17268 



£63309 



XIII. 



I. 


£13 19s. 2d 


2. 


£11 16s. Aid. 


3. 


£12 12s. 9id 


4. 


£13 18s. 5}d 


5. 


£11 lis. 10|d 


6. 


£12 18s. 6}d 


7. 


£142 9s. 5^ : £116 6s. 


8. 


£112 Os. 8^.: £99 lis. 8|d 




Oid, + 5id,* 




+ Is. l^d 


9. 


£21 18s. lO^d : £18 5s. 8jd 


10. 


£10 17s. 9d-f 8jd : £17 5«. 
6}d + 6}d 


11. 


£34 18s. 3^.-f7)d : £29 
7s. lOd. 


12. 


£22 lis. ll:id 


13. 


75 cwts. 6 lbs. 7 oz. 7 drs. 


14. 


43 cwts. 3 qrs. 17 lbs. 10 os. 




+ 3 oz. 8 drs. 




10drs. + 8 oz. 4drs. 


15. 


1 cwt 2 qrs. 25 lbs. 2 oz. 
3 drs. + 7 drs. 


16. 


3 acres I rd. 14 i>ls. 


!?• 


7 acres 3 rds. 29 pis. 28 yds. 


18. 


495. 




5ft. + 2ft. 72m. 




, 




• l^ffp&i&nda. 


< 



ANSWERS. "VH 

(19) 1100. (20) 1465. (21) 1195. (22) 1175 + Tibs. (23) 965, 
(24) £71 158. lid. + iB. lOid. (25) £2 68. 6id. + 15s. (26) 
£17 lis. lOid. + 10s. 6d. (27) £6 lis. 9id. + £1 16s. (28) 
£1 3s. 8id. + 6d. (29) 48. 8fd. + 2id. (30) £10845 13s. Id. 
(31) £981 6s. 4d. (32) £20270 4s. lid. (33) £103899 Os. 3d. (34) 
£409 8s. lid. (35) £239 9s. 9d. (36) £148805 3s. Id. (37) 
37200 lis. 3id. (38) £3246 9s. 7d. ; £811 12s. 4f. (39) 
£79695 19s. llfd. , (40)£39 lis. 9id, (41) £39 lis. 94d. 

(42^ 7994. (43) 1197. (44) 4s. 9id. (45) 17 cwts. 2 qrs. 12 lbs. 
(46) £8269 68. 4id. (47) £6206 13s. 8|d. (48) 234567 grs. : 
40 lbs. 8 oz. 13 dwts. 15 grs. (49) 144 sq. mis. : 92160 acrs. 

(50) £2959 2s. Id. : £32463 19s. 2d. (51) 1680 h. cms. 400 h. 

guins. (52) 6id. (53) 516168 pints. (54) £4 7s. 31d. (55) 

2760 qrs. 5 bus. 3 pks. 

XIV. 

(1) £750 2s. : £62 10s. 2d. : (2) £15 6s. 6id. : £4 8s. IJd. 
(3) lid. (4) £986 Os. 9id. ; £51 17s. lUd. (5) £52 6s. lOJd.; 
£47 13s. H. (6) £5 lOs. 3d. (7) 1 qr. 35 lbs. 8 oz. (8) 
3 yrs. 30 wks. (9) £56 16s. 5fd. (10) 13 ac. 3 rds. 24 pis. 
(11) 7 cwts. 3 qrs. 26 lbs. (12) £17 12s. lOJd. (13) 146 
dollars. (14) 5 tons 9 cwts. 3 qrs. 23 lbs. 7 oz. 6 drs.+ 3 oz. 
(15) £110 5s. (16) £300. (17) 20 shirts. (18) 25 sts. 2 lbs. 8 oz. 
(19) 500 dollars. (20) 49 yds. 3 qrs. 2 nls. r21) £8 13s. 4. (22) 
£175 15s. 8id. ; £125 3s. 2id. (23) £5372 4s. 7|d. (24) 313632000 
sq. inches. (25) 570240 inches. (26) 41847 farthings. (27) 662832 oz. 
(28) £25 5s. lid. (29) £58 15s. (30) £257 Os. 4id. (31) 224461 i 
feet. (32) 18 lbs. 2 oz. 18 dwts. 3 grs. (33) 93 tuns 2 hhds. 17 gals. 
3 qrts. H Pfc- (34) £5506 5s. ,•- £4958 15s. (35) 2 miles an hour. 
(36) £1 7s. (37) 4s. 7id. British money. (38) £1 13s. Hd. 
(39) 107224^ times. (40) 3 cub. yds. 20 ft. 1455 in. (41) 179685 
sq. feet. (42) 2 mis. 5 fur. 39 pis. 1 yd. 4 in. (43) 39 lbs. 8 ozs. 
17 dwts. 20 grs. (44) 278172 inches. (46) 9 tons 2 cwts. 2 qrs. 
26 lbs. 15 oz. (46) 4221 feet. (47) 16 hrs. 20 mins. 18 sees. (48) 
614752 ozs. (49) 59 mis. 5 furs. 34 pis. 1 ft. 9 in. (50) 229168 ozs. 

(51) i hour. (62) 27 mis. 1 fur. 15 pis. 5 yds. 3 in.- (53) 3 yds. 1 ft. 
(54) 35101^ feet. (65) 592 sq. yds. 4 ft. 106 in. (56) 192669 feet. 
(57) 1820762 drs. (68) 86931 grs. (69) 27 cwts. 1 qr. 23 lbs. 
7 ozs. (60) 616187 cubic inches. (61) 49602 feet. r62) 37i lbs. 
(63) 29 mis. 1 fur. 11 pis. 2 yds. 2 ft. 4 in. (64) 17626. (66) 
266460 grs. (66) 632692 oz. (67) 8 mis. 3 fur. 32 pis. 3 yds. 2 in. 
(68) 1028 tons 1 cwt. 3 lbs. 11 oz. (69) 115 tons 17 cwts. 2 qrs. 6 lbs. 
(70) 2 wks. 6 days 5 hrs. 52 m. 14 sees. (71) 18661 qrs. 7 boa. 
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1 pk. 1 gal. 1 qrt. 1 pt. (72) 2 ac. 3 rds. 2 pk. 13 yds. 8 ft 72 in. 
(73) 836686861 sq. feet. (74) £15 Hs. 3d. (7^) £147 Os. 5id. (76) 
£5062 108. (77) 80 ozs. 12 dwts. 12 gn. (78) 1715 yards; 
£380 36. 2d. (79) 798765439 dre.; £4992283 19s. lOfL (80) 1920. 
(81) £4 78. 6d. ; 7^ (82) 701 lbs. 6 ozs. 6 dwts. 5 grs. (83) 
45724 persons. (84) £72 13s. lO^d. (85) 34940585 sq. in. (86) 
74907 and 92 rem. (87) £7562 18s. 4d. (88) £8 12s. 8Jd. (89) 
£3 lOs. Hid. gain. (90) £8 13s. 4id. ; £92 19s. 2d. (91) A. £350; 
B. £450; C. £720. (92) 17 tons 14 cwts. 3 qrs. 21 lbs. 2 ozs. 
(93) £232 15s. 3id. (94) 484. (95) £4724 Os. lid. (96) 791083425 
sees. (97) £296 lis. lljd. (98) 99. (99) £2 17s. lid. (100) 
white hats ; Is. 6d. (101) 4° 24' 6". (102) 13267583 times. (103) 
£762 16s. 8d. (104) 6632 acres 1 rd. 1 pi. 6 yds. 4 ft. 140 in.; 
206 ac. 1 rd. 16 pis. 7 yds. 8 ft. 30i in. (105) 28800 times; 5 hrs. 
181 m. (106) 330; £309 14s. 4Jd. (107) 44 mis. 960 yds. (108) 
JL2 58. (109) £106 16s. 9d. (110) T 55' 23" ; 23° 21' lOf". (Ill) 
£4 14s. lOid. (1 12) 20942352 sq. ft. (1 13) 10945 mis. 7 fur. 37 pis. 

- (114) 765 ac. 3 rds. 9 poles. (115) 4s. 3d. (116) A. £39 7s. 7id.; 
B. £65 128. 8id. ; C. £105 Os. 4d. ; D. £118 2s. lOid. (117) 4 yrs. 
4.5 days 15 hrs. 45 m. (118) £42 8s. ; £7 2s. (119) 95 lbs. 1 oz. 

2 dwts. 22 grs. (120) £998 188. 7|d. (121) 26f g^. (122) 33. 
(123) 2s. 3d. (124) 18s. 4d. (125) 209 boys. (126) £2 18s. 4d. 
(127) 1 bushel. (128) £3 lOs. (129) 60 mUes. (130) 29 lbs. 6 oz. 
(131) 77 8hares.(132) £1 17s. (133) 1 hr. 40 min. (134) 226 ac. 

3 rd«j. 20 pis. (135) 16 lbs. 14 ozs. (136) £3 lis. 8^. ; £10 15s. ; 

£1158. lOd. (137) 23850 gross. (138) £13 lis. Hid. (139) 4d. 

(140) Loss £30 3s. 5id. 

XV. 

(l)7|:4f:lif. (2) 54H : 212^ : 72,1^. (3) 14«r : 103H : lllif. 
(4) 9i : 21^^ : 13}f. (5) V : V : ^f*. (6) ^4^ : W : V- 0) 
^l^:^L. 7^.4. (^s) Agi : y/ : ^U^. (9) Yi* : \Y ViP- (10) 
Hi^iHl^'^m^' (11)22:39. (12)9:4. (13)5:4::^. (14) 
0:19. (15)12:8. (16)14:8. (17) t;^:^. (18) tJt : i J 
tV (19)^ir:*:f (20) i : f : «. (21) M. (22) f (23)f«f 
(24) u_iJ^^ii-aj. (25) ^0 »,8^giff , m . (26) *ii-JUuyyLi_jLB^. (27) 
<Lii8_ftjLjyL^!^LsyL_4JLJV. (28) »oo ^^jsg" g*^ (29) i : li : A" 
(30) ii : T^ : «. (31)f:4:i. (32)4:i:T^. (33)f:«: 
A:«. (34) f (35) A. (36) ii- (37)95. 

XVL * 

(1) i : 2f (2) 2 : 2^. (3) l^, (4) 1«. (6) 1«. (6) ly. 
(7)l|itt. (8)ltt- (»)2tt. (10) lA- (ll)2rf«,. (12)4tf 



ANSWERS. iz 

(13) 3H. (14)5^. (16)7*. (16)2itt. (17) lOH- (18) 8«. 
(19)13^. mS^' (21) 6H. (22) 6A. (23) 12*}. (24) 
£14012B.2id. (25) £258 68. 6d. 

XVII. 

(l)i:i:f (2)|:*:|. (3)^. (4) A- (5)2^- («)*»*. 
(7)irtfc. (8)2*. (9)2**. (10)2^^,. (11)10*. (12)3*. (13) 
12*. (14)3**. (15) 3H*. (16)2**. (17)21^. 

xvra. 

(1)H. (21*. (3)*«. (4)ieH^ (6)^. (6):6*t. (7).tt- 
(8) 97*. (9) 443*. (10) 84. (11) 99*. (12) 253**. (13) 30. 

(14) 40**. (15) 96*. (16) 91. (17) 15*. (18) 56. (19) 2b. lid. 
(20) £3 12b. 2d. (21) 88. 7d. (22) 63. 

XIX. 

(1) a 'I (2) *t : 13*. (3) 1** : 1**. (4) £8 68. 4*d. (5) 
£21 8s. 6fd. (6) 23 cwts. 1 qr. 2* lbs. (7) 5 aa 1 rd. 17 pis. 
15 yds. 1 ft. 18 in. (8) 1* : ** : 13i. (9)*:1*:32*. (10)*. 
(11) *. (12) *. (13) 3*. (14) 1*. (15) **. (16) *. (17)*V. 
(18) *. (19) 2*V. (20) ***. (21) 1***. (22) **. (23) ^. 
(24) 1*%. (25) 3*. (26) 1*. (27) **. (28) **. (29) 10*. 
(30) *\f. (31) 15s. lOd. (32) 5* inches. 

XX. 

(1) 095. (2) 039. (3) 12*068. (4) -609. (Q 5006. (6) 29009. 
(7) 47*4. (8) 69*607064. (9) 120014019. (10) 55*6494 (11) 
60*06006. (12) 17017017. 

XXI. 

(1) 425*9573. (2) 767-499. (3) 470709. (4) 19*6338. (5) 
6404*8502. (6) 448*8074 (7) 183*0475. (8) 564*282692. (9) 
7791686. (10) 680*491902. (11) 7999*77021. (12) 5159237a 
(13) 12988*7763. 

xxn. 

(1) 118114. (2) 976306*1258. (3) 109997342*809099. (4) 11*7637. 

(6) 12*561. (6) 446*352. (7) 116-2839. (8) 2-109. (9) 

3011*5026. (10)1126*849608. (11)29738*94371. (12)1637*269485. 
(13) 3306886. 
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., •' XXIIL 

(1) 610-3. (2) 375*54564. (3) 146*4561. (4) 341-508486. (5) 
■0037777. (6) 1*69194. (7) 37368892. (8) 2460168. (Oi 
2*691066. (10) 11961*232. (11) 636*83564. (12) 035594. (i:^) 
•7625 : -07392. (14) 2760494. (15) 5424*8324832. (16) 01977018. 
(17) 32*5819809. (18) 3154032. 

XXIV. 

(I) 12*96. (2) 7-8125. (3) 185000. (4) 12-932... (6) -021... 
(6) 7 tons 18 cwts. 3 qrs. 10 lbs. 8 oz. 7168 dra. (7) £160 14s. 5U\.* 
(8)24106*25. (9)3-271... (10) 15. (11)66993... (12)686*769... 
(13) -009672. (14) 74*782... (15) 12054-054. (16) 40000, 
(17) 399016*146. (18) -6586... (19) 50. (2Q) 32-941552511. 
(21) 013 : -0013 : 130. (22) -01026... (23) 1230*769... (24) ^\. 
(25) T^. (26) 2^^ : y^. (27) 2Zj%^ : .p^^. (28) -5 : -2 : 875. 
(29) -4375 : 44 ; 8125. (30) 790625 : -8875. (31) •40625£. 
(32) -3 of a toD. (33) 148809523 of 218. (34) '2936507 of a 
gainea. (35) 615625 of a ton. (36) 09375. (37) l'2i. (38) 

•078125 : -2142857. (39) -084. (40) -875£ : -68125£. (41) 
•840625je : •975£. (42) *890625£ : -396875£. (43)*54375£ : -21875£. 
(44) 15s. : 4-536d. : 5'58d. (45) 23 hra. 25 mins. 26*4 sees. (46) 
48. 2*72d. (47) 3 rds. 7 pis. 9 yds. 8 ft. 42-912 in. (48) 
138. Ifd. : 19s. 6id. (49) £5 lOs. 6d. (50) £1 6s. ll*856d. 
(51) 15s. (52) 58. (53) 148. 7id. (54) 6d. (55) 5id, 

XXV. 

(l)t:t. (2) A:*. (3)A:if. (4) A : A- . (5) H : f (6) 
A : «. (7) H : -W&- (8) A : A. W -100956 ; -0222. 

XXV(a). 

(1) 4^. (2) -0325201. (3) ^rfr- (4) £667 13s. lO^V^d. : '621385732. 
(5) lOHfia. (6) -03. (7)5. (8)1:1. (9)2-59349. (10) 335Y3°rrA¥^VV 

(II) -63633. (12) l:7i. (13) tIf- (14) £38 1^. 6^d. (15) 
2024^^^11^. (16)2H|f. (17) f. (18)Tif«T. (19) 2igjf (20) 
*WA:. (21) (a) 13«r. if>) ^28 78. 



• Aeeorttely 0'M89781O31& 



I h. 



ANSWERS. 



XXVI. 



(t) dS]d78d 7s. 6*24d. (2) 3537 toDs 17 owta. 13 lbs. 7*04 oz. 
(3) £255 6b. 0-96d. (4) 5927 cwts. 14-56 lbs. (5) ^, (6) 6. 
(7) -0101... (8) 2}|. (9) 14-49. (10) 1-0428571. (11) 29303. 
(12) 41^. (13) £2 12s. 6d. (14) iiJ. (15) fH- (16) 9|d. 

(17) «H. (18) |. (19) -034102562. (20) V^. (21) 1. (22) 
17s. 8d. (23) -076923. (24) ^. (25) 13400 : -00134. (26) 
•09375, (27) 3 qrs. 10 lbs. 143616 oz. (28) 143343717. (29) 
21*. (30) 9s. lid. (31)39. (32) £4 28. lf|<i. (33)344 32994103. 
(34) -0190752. (35) -015626. (36) -10416. (37) ^V%- (38) 
•385416£. (39) 8-14968d. (40) i. (41) 1479816. (42) ««. 

(43) £192 88. Id. (44) 0083. (45) Is. 6d. (46) 1375*000001251 
(47) 2s. 7id. (48) 17888^. (49) £2 17s. &i^ (50) 
*005634765625. 

XXVII. 

(1) £2 12s. lOid. (2) £2 48. (3) £33 8s. 3d. (4) £93 28. OR 
(5) £36 14s. 3d. (6) £5378 19s. lOid. (7) £1544 3s. lOJd. (8) 
£738 13s. (9) £17289 Os. 6fd. (10) £9643 6s. Of d. (11) £1912 148. 
(12) £179 17s. lOfd. (13) £258 17s. Id. (14) £367 3s. lOJd. 
(15) £1060 6s. 7id. (16) £625 19s. 0|d. (17) £184 14fl. 8d. 

(18) £67 8s. 6d. (19) £742 5s. 5d. (20) £34596 9s. 8id. (21) 
£91 949 Is. 10^^. (22) £78 6s. (23) £34 9s. 9id. (24) £1030 3s. 9d. 
(25) £31907 98. lid. (26) £10757 19s. 9d. (27) £669 2s. 9fd. 
(28) £49 148. l^d. (29) £44 Is. llf^. (30) £100 158. 7id. 
(31) £60 12s. ,3^d. (32) £311 8s. (33) £87 Os. 74d. (34) 
£83 6s. 5H. (35) £10 2s. O^d. (36) £909 9s. 3d. (37) 
£25557 18s. IJd. (38) £641 14s. 4id. (39) £3282 2s. 8id. (40) 
£99 188. (41) £1381 158. Ofd. (42) £664 Os. 7id. (43) £1073 lis. llfd. 

(44) £50 28. 3d. (45) 18 cwts. 4^. lbs. (46) 128 cwts. 1 qr. 10^ 
lbs. (47) £12 158. (48) 140 yds. (49) £4502 Is. 9i. (50) £2 58. 
(61) 188. 

XXVIIL 

(1) £223 ll8. 3d. (2) £1912 148. (3) £10299 la. 8d. (4) 

£138 14s. 4d. (5) £1204 17s. 6d. (6) £2976 16s. 8d. (7) 

£1828 188. 8d. (8) £1727 48. 6id. (9) £245 68. 6d. (10) 

£37 168. 3d. (11) £216 19s. 5^. (12) £417 Ss. 9d. (13) 

£55 19s. 2|d. (14) £1581 19s. Oid. (16) £63 68. 5J. (16) 

£168 16s. 6d. (17) £190 9s. IJd, (18) £966 198. 71d, 



zu 
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(19) £411 178. lOd. 
(21) ie91942 178. eA«L 
(23) iE377 08. GA^ 
(25) £82 08. 7i€L 
(27) £9 68. 8d. 
(29) £360 128. 6cl. 
:31} £2238 168. 9H. 
:33) £10 188. 2id. 
(35) £241 108. 
(37) £431 138. 7icL 
(39) £910 14s. 3id. 
(41) £370703 28. 6d. 
(43) £1073 ll8. Hid. 
(45) £24 158. l|id. 
(47) £227 148. 
(49) £4724 68. lid. 
(51) £570 88. 5id. 
(53) £154 108. 9d. 

(55) £189 198. 6H<1 
(57) £6804 lOs. 9id. 



(20) £20618 llB. 2d. 
(22) £9571 158. O^d. 
(24) £1375 138. 4|d. 
(26) £327 178. 6ifL 
(28) £7 48. 4Hd. 
(30) £419 38. 41d.* 
(32) £25 58. 9|d. 
(34) £51 18. 8id. 
(36) £2210 12b. Sid. 
(38) £269 178. 8*9d. 
(40) £93 148. 4fd. 
(42) £2025 9s. ll}d. 
(44) £11586 28. 7id. 
(46) £2210 128. 3id« 
(48) £897 08. Hid. 
(50) £343 128. 4id. 
(52) £36 108. 2id. 
(54) £21 6b. Oid. 
(56) £3933 2b. 6d. 
(58) £76 12& IHfd. 



XXVIII (a). 



(1) 11 yds. 1 ft. 7i in. 

(3) 2 c. ft. 1457 in. 

(5) 24 ft. 10 in. 

(7) 10124tt8q. in. 

(9) 277 sq. yds. 7 ft 11 in. 
(11)15 in. 

(13) 2374826666666 yds. 18 c 
ft: 736 feet 



(2) 3 sq. yds. 5 ft 90 b. 

(4) 3 sq. yds. 4 ft 96 in. 

(6) 282 c. ft. 891 023624 in. 

(8) 9 ft 2' 7" 2"' 6"" 
(10) 1 ft. 9i in. 
(12) 13A sq. ft 
(14) 7i feet 



(1)400 



(8) £133 68. Sd. 



(2) 1 wk. 1 day hxtf. « 

mins. 
(4) 400 men. 



• ▲ month if b«re taken as 80 dajrfr 



ANSWE!!^. 



Xlll 



ft. 45 days. 6. 

7. 10 hn. 8. 

9. £384 158. 5d. . 10. 

11. 5«. 1^11^. 12. 

13. £179 78. 9^ 14. 

15. £402 0«. Uid. 16. 

17. £2380 IOji. 18. 

19. £100 98. 44f|</. 20. 

21. £137 28. 10^^^. 22. 

23. 21 cwts. 3 qrs. 21 Ibfl. 24. 

25. £12 28. Sd. 26. 

27. 77 cwts. 1 qr. 22^ lbs. 28. 

29. 460 ac. 3 rds. 24 pis. 30. 

31. £189 14«. lid. 32. 

33. 5 cwts. 2 qrs. 14 lb& 34. 

35. £3 108, 36. 

37. £90. 38. 

39. Is. Sd. 40. 

41. £19 98. 2d. i £25 18«. lOidl • 42. 

£32 Ss. rid. 44. 

<3. £11 Os. lOd. : £8 16«. P(/. 45. 



13} weeks. 
£15 18*. 11^^ 
£7 78..e^d. 
Hi hrs. 
£496 14«. ^. 
£5583 68. Sd. 
£30 14«. 3d. 
£423 189. 6<f. 
£12 11«. lOJlJ^ 
£57 Ss. ^d. 

35 cows. 
£66 lOff. 
82} yds. 
£83 11«. 3d 
£31 68. 9f<i. 
£75. 
10'43lddl 

£1 S8. 9d. t £1 Sf. : 5$. 9dL 
£144 and jil28. 
10|f hours, 

36 men. 



1. £2 58. ^d. 

3. £5. 

5. 16 days. 

7. £100. 

9. 6440 men. 

11. 30 days. 



2. 

4. 

6. 

8. 
10. 
12. 



126 acres 1 rd. 5f pis. 

£239 16«. 4|d: 

2340 lbs. 

10 hrs. 

13} days. 

36|lbs. 



1. £60 12«. 8^. 

3. £8 IS8. 6}k 

5. 1 year 2 monthi. 

7. 3 oz. 

9. £123 108. 2^ 

11. £299 58. 

13. £71 14«. 4{<f. 

15. 68. 

17. £90. 

19. £1S«7 lOfc 



XXXI. 

2. 
4. 

6. 

8. 
10. 
12. 
14. 
16. 
18. 
SO. 



£35 08. 9^d. 

£25 17«. iHSffA 

£12 16«. 3fif|f<2. 

8064 bricks. 

£7198. 

£8 IA8. 0^ 

3 lbs. 4} 01. 

£767. 

46J§ soTerelgDA 

58. 



ny 
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SI. 


£S. 




S2. 


£18 18a. 




S3. 


£l4S«.4d: 




24. 


£8 15«. 




25. 


2894 firanes SO eentimes. 




26. 


11 cwts. 1 qt. 




27. 


£1736 4<. 7^ 




28. 


£502 0«. 11^ 




29. 


7i<U78. 




SO. 


64 yards. 




91. 


£2 lOs. 10|dL 




82. 


. £2881 16«. Sd: 




S3. 


£3848 1S«. llfd 




S4. 


£2143 Ss. lO^d. 




^5. 


£25 5s. 9|(t 




36. 


6440 men. 




87. 


73i. 




38. 


12-527. 




39. 


18*7 Ibt. 




40. 


5id. 




41. 


£242 9s. 4id 




42. 


£3. 




43. 


16 days. 




44. 


2 cwts. S qrs. 14 lbs. 


45. 


4 oz. 13^ dn. 




46. 


£75 5s. 5^ 




47. 


2s.2myi> 




48. 


£7. 




49. 


58^ 




50. 


£27 Ss. 6}<2. 




61. 


£2417. 




52. 


9044 lbs. 6 oz. 7 dwts. 4^ gn 


63. 


£42 9s. 4i|(f. 




54. 


£174 12*. 




55. 


£55 S<. Bid. 




56. 


£27 Os. 2||g<f. 




67. 


£28 11«. 6fd: 




58. 


£1849 lis. 6dL 




59. 


12f hours. 




60. 


132 men. 








XXXIT. 




1. 


981} thalen. 


4. 


135 lines. 


7. SOgak 


2. 


£11 ds. 


5. 


£14 4s. 6H<J. 


S. 7 dozen. 


3. 


l^ marks for £1. 


6. 


25*2 francs. 


9. 5i lbs. 






XXXTir. 




1. 


£600. 




2. 


A, £60 : B, £72 


: C,£78. 


S. 


A, £13 4s., B, £19 16«., 










C, £26 Ss., D, £21 9s. 











XXXIV. 



1. 


£65 19«. 6dL 


2. 


£289 5«. Ifi. 


3. 


£75 6s. Sd. 


4. 


£36 18«. Id. 


5. 


£687 28. 10i<f. . 


6. 


£304 ISs. 9d, 


7. 


£307 7s. 3^ 


b. 


£7 Us. l^d. 


9. 


£38 14«. llj^ 


10. 


£438 St. 0*165d 







ANSWERS. 


XV 


11. 


£17 lis. i^^ 


12. 3 per cent 




13. 


4J per cent. 


14. 4 per cent. 




16. 


4| per cent. 


16. 8 years. 




17. 


4 yrs. 6 month r. 


18. £42 53. lOd. . 




19. 


£1411 9s. 2d. 


20. £277 78. 6-3d. 




21. 


£173 2s. 9cL 


22. £1604 5s. 




23. 


£34 17s. 6}d. 


24. 2i per cent. 




25. 


£214 7s. l^d. 


26. 2\im' 




27. 


£95 12s. Id. 


28. 3 years. 




29. 


£195 Is. lOid. 

• 


80. :3f per cent. . 

XXXV. 




1. 


£13 10. : £730. 


2. 13s. 5iH<i- 




3. 


16s. 8d. 


4. £500.* 




6. 


£2350. 


6. £43 15s. lid. 




7. 


£21 19s. Iffd, 


8. £173 178. 6^ftd. 




9. 


£260 16s. 2^^^ 


10. £424 6s. lO^i 




11. 


£316. 


12. £32. 




13. 


183 days; 7483:7300. 


XXXVI. 




1. 


£390. 


2. 29 14s. 8f^ 




a 


£57 lis. 7id. 


4. £5 12s. 6d. 




5. 


£4 1 7s. 8id. 


6. £20 lOs. 6d. 




7. 


£57 188. 3|d. 


8. £4736 16s. lO^d. 




9. 


£1900. 


10. £52 7s.9d. 




11. 


76 38. 2-66d. 


XXXVII. 




1. 


£531 3s. 9f d. 


. 2. 7i^ months. 




3. 


8f months. 


4. 4^ months. 




6. 


12^ months. 


XXXVIII. 




1. 


£8950. 


2. £7200. 




8. 


£6400. 


4. 19 shares. 




5. 


160 shares. 


6. £1611 168. 3d. 




7. 


£1111 10s. 


8. £1168 6s. 3d. 




9. 


£16873 178. 6d. 


10. £5223 2s. 6d. 





The explanation in snch answers, for obyioos reasons, is omitted. 
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(11) £106 108. (12) £97 10s. (13) £160 6s. 8d. (14) £197 10s. 
(15) £98 2s. 6d. (16) Sf : £4 8b. 10}d. (17) £3 198. 6^.:£438.4d. 
(18) £4 14s. 8^d. (19) £4. (20) £600 lOs. 8f^^ (21) Increase 
of £8 8s. 9|d. (22) £587 158. l^^d. (23) £75. (24) 60 per cent. 
(25) Decreased £34 7s. 6d. (26) Increase of £5 18s. 4d. (27) In- 
creased £16 6s. 2^^V<L (28) £24960. (29) £26 13s. 4d. (30) Increase 
of £115 48. (31) £124 48. S\}d. (32) 4f|f. (33) 2\^. (34) £15 
28. lOd. nearly. (35) £170 lOs. 5d. (36) £40000: £450000. (37) 
£413135 lis. lOffd. (38) £5948^1- (39) Decrease £446 38. O^fd. 
(40) £100. (31) Capital £1000000 : Receipts £100000. (42) 
821:1195; 81 : 76. 



XXXIX. 

(1) £4 5s. lOd^d. per. cwt (2) 6s. 6^ (3) 15^ per cent. (4) 
£156 128. (5) 75 : loss £24 (6) 19s. 8d. (7) £65 9s. lid. (8) 
£476 68. 8d. (9) 272 cwts. 2 qrs. 14 lbs. (10) 4s. 8d. and 5a. 3d. 
(11) lOs. 6d. and £8 5s. 4^V<^ (12) £18 158. per cent. gain. (13) 
Is. IfL (14) £14 lis. 8d. (12)a lOs. 7f|H 



XL. 

(1) 19s. 2d. (2) 44. . (3) 1541. (4) £58 Is. 4d. (5) 2531348 (6) 
63Jr. (7) 40-6. (8) 12 per cent. (9) 18s. 9d. (10) £250 5s. 9Jd. 
(11) lOyVd. (12) 120000. (13) 3-129896477... (14) £2107 lOs. 
(15)1420-479...; 4326-5186...; 5705*042... (16) 12-403; 37'779 
...; 49-816... (17)71f (18)1000. 



XLI. 

(1) 10648; 900. (2) -00000256; 12-25. (3)429981696; 1*2762815625. 
(4)85184;^. (5) 46656; 8000. (6) 134689; 130321. (7)2-370; y^Tr; 
6-162037. (8) UJ; «|; ftfi. (9) 2 -08641 9753 ; 9ifS. (10) 
112UUJl|g|. 



ANSWERS. X?U 



XLIL 



1. 53*43. 2. 637*4. 

a 16^. 4. 23V:'016d. 

5. 6j;-12;-5. 6. 22|,\: 49*07. 

7. 7047 : 19-45. 8. 2.64C3 ; 6.48i 

9. 1137*4023 : 1 



sun. 



1. 7098. 


S. 


97*oa 


3. 8767. 


4. 


17». 


5. S-924. 


6. 


612. 


7. 28. 


8. 


611. 


9. 79. 


10. 


106L 


11. 6*16 : 1*848. 


12. 


66| square ft. £4 16«. 8|dL 


18. 4|. 

i 


14. 
XLIV. 


im- 


1. 16S. 


8. 


6. 


8. 64 


4. 


i- 


6. t. 


8. 


172*6. 


7. 99. 


8. 


*d867li. 


9. 198^^ 


10. 


46{. 


11. 6480. 


18. 


1024. 


18. 40*481. 


14. 


1. 



XLV. 

1. £270 2s. 5*307456<;. 2. £668 10«. 6-826i{. 

3. £334 5«.3-4125d 4. £9091 16«. l*782076i{. 

6. £5264 4«. 2*15625d: 6. £10653 i7s. 1007889^. 

7. £1229 9«. 4*6875(2. 8. £138 lbs, 8*0832<i. 

9. £562 168, 6-774912i. 10. £525 12«. 7*884d75i. 

11. £333 6«. Sd. 12. £1001 5s. 

13. £204 0«. 9*648096dL 14. £21 5s. a*26992(/. 



XYlll 



TH£ CIVIL SERVICE ARtTHMETia 



XI .VL 



1. 


1947S oz. 




2, 


£27. 


a 


£332 3«. 




4. 


66108 feet 


5. 


6 days. 




6. 


£5478 6s. SdL 


7. 


109741 gn. 




8. 


£15 16«. S<L 


9. 


£211 io«: Ij^ 




10. 


6 wks. 4 days, 20 bnk l(i tt 


11. 


264a 




12. 


£458 12^ 2<L 






XLVU. 


1. 


3432960 sees. 




2. 


160 oz. 


S. 


£77 7«. 




4- 


109143 01. 


5. 


£15532 10«. 




0. 


£1010 lU. 3dL 


7. 


334^841. 




8. 


£29 3«. 4(i: 


9. 


£404 19«. 5|dL 




10. 


625 bushels. 


11. 


7 tons 3 cwts. 2 qrs. 1' 


libs. 


12. 


£221 2s. 3d. 






XLvm. 


I. 


2722 pints. 




2. 


£2 38, 4d. ; £2 4«. SjcL 


S. 


£17 4«. dd 




4. 


167306337 sqr. feet 


5. 


3«?. 




6. 


A 2J hrs. B 1 hr. 40 ]IL| 
both together 1 hr. 


7, 


4«. 6<;. 




8. 




9. 


£832 3«. 




10. 


8 lbs. 9 oz. 6 dwts. 11 gn. 


11. 


101 men. 




12. 


5 hrs. 23 m. 2 sees. 






:nAx. 




1. 


£5 115.4}^. 




2. 


£3 As. lid. 


S. 


£11 14«. 1^.; £7 9«. 


2^ 


4. 


£28 I9s. 1^ 


6. 


£6 15«. 10^.; £8 
lllffd 


IBs. 


6. 


1200 men. 


7. 


9 men. 




8. 


2]hrs.l5i^B. 


9. 


90 men. 




10. 


123J galls. 


11. 


50|{f minutes past 3. 




12. 


£13 5s. 5^ 


1. 


26 ac. 3 rds. S pis. 29 
2ft 


yds. 


2. 


45 men. 


3. 


lOhrs. 




4. 


10861577. 


5. 


£4 2f. 




6. 


I2iirf. 


7. 


^m^ 




8. 


7 miles. 


9. 


3if. 




10. 


1000. 


IL 


T per eeat 




\^. 


12\^t cemu 



^r 



ANSWERS. 



LL 

(1) 1837; 660. (2) JJ§. (3) AOi^^^OM. (i) 500 books. (6) 
£9 6s, 9d.i -35571426. (6) 10^. (7) 134190. (8) 80 ess. 
(9) 20|f minutes. (10) 10 yards 11 inches. (11) £540 ; and 11<L 
(12) £3 16«. lOd (13) (14) (15) 72 gallons. (16) £345. (17) 
£i Os, 9d. (18) 14 boys. (19) £36 Is, lO^d, (20) 4. (21) }. 
(22) Half-an-hour. (23) 108; 14826240. (24) -0316; 7071; 
<01 ; -0009. (25) 3 days. (26) 5 miles. 



LIL 



1. 


400000510. 


2. 


Seventy-seven million firt 
thousand and three. 


3. 


194197091. 


4. 


£12817 \l8.4d. 


5. 


1153916042. 


6. 


£524139 165. Sjdl 


7. 


48701164178112. 


8. 


£218460 65. 2id. 


9. 


£366786 0*. 2<f. 


10., 


11 405991 39 J§l^. 


11. 


£60653 168. lid. 


12. 


£412 05. 9;(/. 


13. 


23061 oz. 


14. 


137 miles 3 fur. 26 pis. 8 yd& 
1 ft. 6 in. 


15. 


£4595 85. 4d. 


16. 


8| guineas (£9 65. 4^.; 


17. 


16^. 


18. 


1 1*7 


19. 


81. 


20. 


4. 


21. 


14040287. 


22. 


406-1891. 


23. 


158466011. 


24. 


1 137... 


25. 


548571-428571. 


26. 


-4687 5£. 


27. 


2-924. 


28. 


37 ft. 2' 2" S"f V'fi 4'"" 


29. 


37 cubic ft. 320J inches. 


30. 


£9 165. 8J. 


31. 


3«. 4d. 


32. 


£41606 125. 


S3. 


£40764 175. Sd. 


34. 


£59416 lU. 4d 



LUI. 



1. 401301. 

8. Ninety millions one hundred 

and five thousand and thvee. 

5, £26825 75. 

7. £2832 175. lid. 

9. 159019937720. 
11. £136853 75. \hd. 
13. 114749405ir)7j. 
15. 2I264J74|^?. 

/r. £28005 2s. Id. 



%. 200008011. 

4. 123455616. 

6. 18586207. 

8. 302290384623. 

10. £3i)0l8 45 9^<i. 

12. £2577077 15*. lOi 

14. 20453292511^. 



THE CIVIL SERVIC£ ARITHMBTia 



LIV. 



1. 


64 tcmi 6 ewts. 8 qn. 
10 oz. 


14 lbs. 


2. 


U. 6d 


3. 


£1232 13«. B^d. 




4. 


48516 inches. 


5. 


4 miles 1378; yds. 




6. 


£26&«. Hid. 


7. 


2520 half-crowns. 




8. 


£500. 


9. 


£39 14«. 9^. 












LV. 




1. 


125 Ibe. 3 oz. 5 dirts. 12 gre. 


2. 


48 lbs. 


S. 


£953 Us. 8(2. 




4. 


£21 15s. 9d. 


ft. 


15f. 




6. 




7. 


39. 




8. 


10. 


9. 


12988-76693. 




10. 


446*352. 


11. 


11961*232. 




12. 


•0406. 


13. 


£2 12«. 6dL 




14. 


92 mis. 4 fur. 13 pis. 4 yis. 
2ft. 10 in. 


15. 


9^ miles. 




16. 


£20 13«. 


17. 


£3098 6«. 2d. 




18. 


15^ 


19. 


3}. 




20. 


35. 


21. 


7 




22. 


51206*082. 


23. 


55-0124. 




24. 


318-906015. 


25. 


245*538461. 




26. 


8-625. 


27. 


221339^ sqaare feet. 




28. 


8| guineas (£9 6s: 4^(1) 


29. 


£113 17«. 3^ 




30. 


16 years 8 months. 


31. 


9ii. 




32. 


3H* 


33. 


37f 




34. 


2J. 


85. 


2000-83672. 




36. 


865-49885. 


87. 


6861*90045. 




38. 


•00071... 


89. 


*091954... 




40. 








LVL 




1. 


22188 gra. 




2. 


78} acres. 


8. 


£3 10«. 3JdL 




4. 


£14 2«. 1305d 


5. 


2J§. 




6. 


ts* 


7. 






8. 


*T^* 


9. 


843-8985. 




10. 


•3864. 


U. 


112-9115. 




12. 


•308... 


13. 


£2 U. 9d 




14. 


4 vks. 4 days I h: SO m 

43 860. 





ANSWERS. 


-xri 


15. 


4 weeks 2 days. 


16.* 


£7 128. 


17. 


£3408 13& 9d. 


18. 


12&. 


19. 


2|^ 


20. 


32. 


21. 


If. 


22. 


1002-46165. 


28. 


•907905. 


24. 


31*40399616. 


25. 


9640. 26. 1-71875. 


27. 


He gains £577 Ss. Qd. 




LVIL 




i. 


VSb ^4363U* 


2. 


4941|| cab. feet 


3. 


£1576 Ss. 4-3212890625d 


4. 


£51 9*. 7^. 


5. 


Tea 58. and sugar 4d, 


6. 


736 men. 


7. 


6| years. 


8. 


»4f. 


9. 


£715. 


10. 


£1 ls.6d. :lcwt.lqr. 
91 lbs. 




LVIII. 


" S •*'w 


1. 


£3 38. 10-276d€L 


2. 


£529 0*. 7^. 


3, 


£885 128. 7'93125<l. 


4. 


£858 18s. 2-7721875dL 


5. 


16|| : 129i§. 


6. 


469-5102 : 444*144. 


7. 


•4017657142. 


8. 


4*. 018996dL 


9. 


838*42. 


to. 


25 poles 2 yards 6$ inches 


1. 


£14 38. 4d. 


12. 


28. Id. 


3. 


Oil : -0011 : Ua 


14. 


18 lbs. 8 oz. 


15. 


43}. 


16. 


48. 


17. 


13 

?6oo* 


18. 


•365625£. 


19. 


}| of an inch. 


20. 


Increases it 25 per cent 


21. 


2|frf. : 2^ : and 1 jfd 


22. 


55 ft. 8" 5'" 2"". 


23. 


55 square feet 8f| inches. 


24. 


£169 6s. 4id. 


25. 


£10330 18s. 2}<f. 


26. 


£2700. 


27. 


£57 12*. 


28. 


£36. 


29. 


£919 125. 8-110521d 


30. 


3fli|. 


31. 


12*. 9^ : •64125£. 


32. 


slfe : ^: -0016752 


33. 


525. 
^(1) £1415 l8. 6}}dL 


34. 


£99 Is. ll^c^ 


35.- 


(2) £1431 3*. 2^ 
.(3)£16 1«. 8^ 


36. 


£128 Is. 0'8600a5if. 


87. 


11268 men. 


38. 


lis. 7^ 


39. 


•2565814dd. 


40. 


25*828125. 


41. 


Gain £5 13«.9|fd 


42. 


Decrease *08283..- 


43. 


16f .:12ft. 


44. 


82f 


45. 


16& 3d, 


46. 


12*58.... 



• Th« number of working day* \n & w«e>L V» 



XXll 



THE CIVIL SERVICE ARITHMETIC. 



47. 

49. 
51. 
58. 
55. 
57. 
59. 
61. 
63. 
65. 
67. 
69. 
71. 
78. 
76. 
77. 
79. 
81. 
88. 
85. 
87. 
89. 



91. 

93. 

95. 
97. 

99. 
101. 
103. 

105. 
107. 
109. 
111. 



7 miniitei 83*6 seeondt. 

3U. 

729 :5{. 

£547 78. Zfd. 

£S 58. 9fttL : 18. 9iffd.* 

9977664488. 

m 

£517 17<. l^d. 

1 pole 1 ft 3| inches. 

983. 

5) per cent gain. 

9-5538... : 8*637... 

10 hrs. 30 mini. 

4 per cent 

5 per cent gain. 
4-395... 

711. 

914 ydi. 1 ft. 7 in. 

1} hour. 

1*25 Iba. 

19 ft 3' 7" 3"' 2"" 10'^* 

(1) £22 \8. 2^ : 

(2) £44 2». 4j\d. I and 

(3) £7 78. OHd 
See lOO. 

f(l)£62 4s. Id. : 

(2) £46 13«. 6ldL 

(3) £37 68. 9d. : 

(4) £31 28. 3\d, 

I year i63|g days. 

18) lbs. 

18. 

8'738dl 

£3 28. lOtj^d. : 

ju 168. ^yu 

£30 \8. 6\d. per cent 
£113 \8. I0f(/. 
£343 : £45 15«. 
1079f Aostrian lire. 



48. 
50. 
59. 
54. 
56. 
58. 
60. 
62. 
64. 
66. 
68. 
70. 
72. 
74. 
76. 
78. 
80. 
82< 
84. 
86. 
88. 
90. 



92. 
94. 



10 golden. 

A- 

89i- 

£297 15<. 3i2L 

£16206 15«. 

10915745*21963824289401 

-Od. [684754521963i 

£515 12«. A\iL 

£24 2«. e':.\ 

6«.9iid 

400. 

£3 4s. 9J^ : £5 U. 9^^ j 

Decrease 3*8874718. 

19 hrs. 20 mini. | 

15y per cent. 



25 cable ft. 866^ incbet. 

2** 

10hrs.48.ji9Vmin8. 

9009. 

19 cable feet 519U incbei. 

If its denominator is S or 
5, or made ap of twos or 
fives, see lOl. 

Less than the anits in de- 
nominator. See 10& 

28-6578947368421052681. 



96. 2«. Ad, 

98. 23464-503. 

100. 17«. 2i</. 

102. Increased 68} per cent 

104. 50 per cent 
105 {a) £80. 

106. A, £245: B, £l75: Q 

108. \^\ minates. [£^10. 

110. £40. 

112. 1'4*28190476''. 



* In diiocwnter*ft (a?oor. 



113. 
115. 
117. 
119. 
121. 
123. 
125. 
127. 
129. 
131. 
138. 
135. 
137. 
139. 

141. 

143. 
145. 

147. 

149. 
151. 

153. 
155. 
157. 
159. 

161. 
163. 
165. 
167. 
169. 
171. 
173. 

176. 
177. 
179. 
181. 
188. 
185. 
}S7, 





ANSWERS. 


XX111 


32 mexL 




114. 


£25 19«. SfS^ 


£\\29 3s.4d. 




116. 


3 per cent 


4i per cent 




118. 


•130d. 


4 years 6 moDthi^ 




120. 


105. 


481^ acres. 




122. 


£4 10«. 


£8508 10j7. lO^d. 




124. 


•2646£. 


£181 U. 5jf^ 




126. 


54653 
6<^9O0* 


i^. 




128. 


O 57 


3s. 6d. 




130. 


•007875. 


6} days. 




132. 


£9 10«. 2|J. per oent gaii. 


10 fea 2' 10" 7'" 3"^ 9""". 


134. 


10 ft. 415^ inches. 


3 furlongs 27|f pis. 




136. 


£274 18«. 9d. 


£7878 1 U, 2'S008d. 




138. 


£137 l«.4idL 


if 




140. 


21 days. 



{Nitre 30 cwts. 1 qr. 16} lbs. 
Sulphur 8 cwts. 3 qrs. 5| lbs. 
Charcoal 5 cwts. 8 qrs. 5} lbs. 
37*58d yards. 
37 lbs. 

£248 58. Ad, 

3 days. 
£6 9<. lOdL 

6f. 
£1000. 

The first; 22 12^ yards. 

*4655S£. 

£7144 7«. 6d: 

74-782. 

^^|. 170 (a) £1040. 

t« . _884e 

Increased £99 5<. 6^fdL : 

Gam per cent. £44 2«. 5j^. 
£350 5«. 
5«. 3d, 
106|. 
£17 1S«. lid 

M6d* 



142. £10020. 



I 



144. 
146. 

148. 
150. 
152. 
154. 
156. 
158. 
160. 
168. 
164. 
166. 
168. 
170. 
172. 
174. 

176. 
178. 
180. 
182. 
184. 
186. 
188. 



£1305 18«. Ojd 

Trahi: goes 2^ timet as 

fast (23 : 11). 
1 lb. 2 oz. 11 dwts. 16 ffrs. 
685f. 
£2700. 

£4173 16«. 8-624525d 
£15 08, 11^ each. 
£4 16& 
•8014... 
400000. 
12800. 



67 

i57 



TSTT 



98-581875 lbs. 
10710*72246. 
£36 13«. l-420905d 
£62 10<. 

25|i 

25^02. 

17«. 6d 

£5 2s. 5d 

£20 12s. l<9296dL 

•06. 



XXIV 



THB CIVIL SERVICE ARITHMETia 



189. 


2 bn. .3} mins. 




190. 


^8<t 


191. 


£\ U. 




192. 


£2 48. 7f^ 


193. 


4 per cent. 




194. 


300. 


\\t5. 


0125303. 




196. 


6997 

U&6S' 


197. 


86. 




198. 


3620. 


199. 


837. 




200. 


•5. 


^ 201. 


742. 




202. 


287466} solid yards. 


203. 


34 milei. 




204. 


£565 13<. 7|f§fdL 


205. 


22 and 12. 




206. 


30 minutes. 


207. 


4^ milei per hoar. 




208. 


24 hrs. 3 mins. 56*55...8e(A 


209 


85^ (207)a £577 5*. 6d 


210. 


£18630. 


211. 


9|br8. 


gain.] 


212. 


First 2}, second 1| yra 


213. 


6«. 8}<i nearly. 




214. 


£62 Of. 4{d 


215. 


£5040. 




216. 


36f. 3^ 


217. 


£12 18«. 0|}dL 




218. 


40 per cent 


219. 


27 inches. 




220. 


821 yds. 


221. 


2297if^ ca^^« ft* 




222. 


111104 m^tre& 


223. 


£125. 




224. 


57|«. 


225. 


1020j^. 




226. 


7061. 


227. 


20 c. ft. 7' 9^ Of" 8** 


4'^'. 


228. 


20cft.lll6j^ Q kk 


229. 


If. i-5<f. 




230. 


2 hrs. 


. 231. 


•7182819. 


. 


232. 


13j^-95^-22!^.- 


233. 


£3 18«. 5idL 




234. 


£780. 


235. 


764. 




236. 


620 thalers. 


237. 


22 38149... 




238. 


8071 j^ sq. IB. 


239. 


l«dajg. 




240. 


10|^ years. 


241. 


£22 \0s, 2 jg^ 




242. 


122 florini. 


243. 


see 100. 




244. 


6529T* 


245. 


£4 7«.9id: 




246. 


10 ft. 


247. 


£l ll«.8-21990?4<f. 




248. 


1061; 8) 


249. 


£80. 




250. 


27 franca. 


251. 


4fl. 2o. 5m. :^ 




25^. 


2490^ sq. in. 


253. 


35259000. 




254. 


63 5102. . . 


255. 


28 yds. 4 in. 




256. 


84. 


257. 


£3377 10s. : 96), 




258. 


Md- 


159. 


£1 5<. 9dL 




260. 


2 Qwts. qrs. 16^8704. 


261. 


26 c. ft. 1' 8" T" 7*^ 


limm^ 


262. 


45115^ cubic inciies» 


263. 


61^yd8.i£18l7«.4i/. 


264. 


£10125. 


265. 


23,fe. 




266. 


£23 lOf. 10^ 


267. 


£1708 13<. 2i(i 




268. 


2-718281. 


MSB. 


102000 feei. 




ITO. 


£2S4a 



271 

273. 

275. 

277. 

279. 

281. 

28a. 


£2 48, 9d. 

764. 

182*1142857 florins. 

SeelOO. 

£4 3«. lO^lid: 

£r4 9m. 7^ 


ANSWERS 

272. 
274. 
276. 
278. 
280. 
282. 
284. 


2J 

£22 10«. increase. 
1691^ 8q. in. 
\m days.* 
578?f?! 


£2707 2tf. 100238768480C 
£4763 ISr. 6^ 
33 J per cent. gain. 



4 



1. 


15 days 15hrs. 2 m. 53 sees. 


2. 


£13 19«. 6dL 


a. 


£902 98. lOjJ^ 


4. 


£702 48. 6dL 


5. 


Hh 


6. 


3f. 


7. 


n- 


8. 


At* 


9. 


420-8249. 


10. 


25*977. 


11. 


70 52626. 


12. 


1 401 nearly. 


13. 


3 cwts. 2 qrs. 7 lbs. 


14. 


80 mis. 1 fur. 8 pis. 1 yd. lit 


15. 


10^ miles. 


16. 


£12 17<. lid 


17. 


£206 58. 7'96659732(;. 


18. 


>9f§. 


19. 


13U. 


20. 


&. 


21. 


h 


22. 


27308*092. 


23. 


8296*5. 


24. 


•46802632. 


25. 


4-452. 


26. 


•07875. 


27. 


264627 sq. ft 


28. 


Sjyeaii. 


29. 


£71 15«. 


30. 


£408. 


ai. 


lojj. 


32. 


53^ 


33. 


24. 


34. 


7811. 


35. 


1061*2355291 


36. 


84299^89191. 


37. 


•142398. 


38. 


17*648. 


29. 


6*d523a(y. 







U 26^150912a. 

3. 22} yearSt 

5. 18495000. 

7. 88^ 



2. 18j; 9dL per galkm. 

4. 5^ (-69105) gala. 

6. £52 10«. i&creasei 

8. 288S. 



• Thers to protnUlf a m\tpiViA Va^\& <)p»eiX>n^ 



THE CIVIL SERVICE ARITHMETIC. 



LXI. 



1. 


128^1. 


2. 


Decreased 18 jjfV V^^ ^^^^ 


s. 


£7092^ and £8 10a. 


4. 


82f 


5. 


See tlie Qoefdon. 


6. 


10 gulden. 


7. 


£\ 19«. 4^itL 


8. 


£2 3*. 2i|S|i gain. 


9, 


1797. 


10. 


10 miles. ' 




T,XIT 


. 


h 


Train 1{ timet as iSut 
(8 to 15). 


2. 


50ft. 


a. 


1-794... 


4. 


12 ft. 9' 8'^ 11"**. 


5. 


12 c. ft. l296iSJ (*74d05) in. 


6. 


28-63. 


7. 


26*5435416. 


8. 


Increased £29 1 6«. 7^^ 


9. 


60 per cent 


10. 


£2 15«. 3dL 


11. 


66} men. 


12. 


17J days. 


13. 


3 mins. 46*8 sect. 


14. 


55 mins. past 10 oVlook. 


(5. 


\ of the work. 








Lxm 


1. 


27720. 


8. 


4836 


3. 


666 : -00067 t '3324... 


4. 


62-45614... t -707106... 


5. 


£792 I5<. 


6. 


The three and a half per ceiHa 


T 


He sees 80 yds. and tnTdt 


8. 


R #l-nrffl 14^S9?f rrrm 


fV 






twice at fast. 






9. 


•1. 


10. 


65^ yds. 


11. 


lOid. per Ih. 


19. 


•28 : 18000. 


15. 


-049382716 : 'SS. 


14. 


£50000 : £7000. 


15. 


10 per cent. 


16. 


6^ days. 


17. 


2*158362. 


18. 


0. 


19. 


A, £128 3«. : B, £598 Ot. 


20. 


7iyrt. 




Bd. I C, £170 17«.4</.or 

4 




• 


tl. 


ffT 

Inversely proportional to 


22. 


176 tont 18 cwtt. S qra 




the price per gallon. 




15^ Ibt. 


23. 


£2124 15t. 9d. 


24. 


5 dwts. 10 grs. 


25. 


131 


26. 


7*.4i<i. 


27. 


736. 


28. 


64 days. 


29. 


8 horses. 


sa 


2*828 : -014 : 039592. 


3J. 


4 Jbs. 8 ox. 12 dwtt. 


32. 


£1750. 
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XXVII 


33. 


•4885416. 


34. 


H : 1 : m 


35. 


^. 


36. 


£33 Is. 2f d. 


37. 


1250 : -125. 


38. 


7i. 


39. 


2-1544345... 


40. 


(1) T^ 5 (2) ^Wu. 


41. 


£325 10s. 


42. 


3^^ days. 


43. 


74JV lirs.; 1333^ hrs. ; 2000 44. 


14 yds. 1 ft. 


45. 


£56 8s. 4d. 


[hrs. 46. 


£1499 15s. 7 •2d. 


47. 


15 days. 


48. 


Income £900, and rate 5d. 


49. 


11 : 2. 


60. 


£3 lOs. 


61. 


£900. 


52. 
LXIV. 


237600 francs. 


1. 


•621385732 : 


•914378... 2. 


370 ac. 2 r. 27 '49... pis. 


3. 


183267-735 


4. 


£125 4s. nearly. 


5. 


24855 mis. 2 f. 16 pis. 5 y. 1 f t. 6. 


25wy^VT yards. 


17 
i. 


9-73807455... 


francs. 


* 



A. (1) 16^^ decrease. (2) 3^. (3) 15 days. (4) 71^- (5) 
275i. (6) A, 7d., B, Id. (7) 83|. (8) £26 16s. (9) 36^. 
(10) 23|, and 20^. (11) 5. (12) 26 c. ft. 727t»t c* inches. 

B. (1) . . . (2) £6. (3) 106i. (4) 70 days. (5) £12483 6s. 8d.; 
£55 9s. 7^d. (6) £12600000. (7) 12m. 15f sees. (8) 6^ inches. 
(9) 5fH- (10) 11th June, 10 o'clock, p.m. (11) 6| feet. (12) 
■^; 96. 

C. (1) 2019-70285714. (2) £16 18s. ll^>d. (3) 3s. (4) £3.3000 
increased. (5) £131 15s. 4|d.; £65 17s. 8^d.; £43 18s. 5|d. ; 
£417 5s. 5id. (6) £20 8s. O^d. (7) 3970^^- (8) £127 12s. 3d. 
(9) 6-183. (10) £1772 6s. 1^. (11) 11:7. (12) 13|H sees. 

D. (1) 678; 19yds. 294 ft. (2) 1605. (3) £50 15s. decrease. 
(4) 11 -285928 ft. (5) 28 c. ft. 3' 5" 10'" T"". (6) 48886^1* in. 
(7) 6^. (8) 5s. lOd. (9) 151gV oz. (10) £24 6 f. 3 c. 
3-984375 ml. (11) £503 4s. 7-1712d. (12) 864; 432; 3348; 27. 

E. (1) 225. (2) ^, (3) 46 c. ft. 298f| in. (4) £9^^. (5) 45. 
(6) Hi-U^' (7) Thursday; Wednesday; Monday. (8) 800000. 
(9) 78|. (10) 74s 3d. (11) 18s. S^^d.; 2s. 6ifd. (12) 16 ft. 

F. p) 0. (2) £140; £105; £84; £70; £60. (3) 69^282 in. (4) 
£23 128. 6d. (5) 0. (6) 10^. (7) 34 c. ft. 1108f J in. (8) 



XXVlll THE CIVIL SERVICE ARITHMETIC. •* 

112-8825094761. (9) The Fives; £13125. (10) 6^ days. (11) 
32^ m. ; 7^, and 57^ i^ P^t 6. (12) 25 miles ; 100 miles. 

G. (1)£786^. (2) 0. (3) 20 ft 10' 8" 6'"=3008i sq. in. (4) 95. 
(6) £196 13s. 6f4. (6) £3 58. 2fd. increase. (7) 90 days ; 900 
640, and 360 miles. (8) 73^ s. (9) 30^ m. past 12. (10) '83. 
(11) £3339 Is. 0-49962d. (12) 1^ hours. 

H. (1)4 per cent. (2) 291 c. ft 1099 J in. (3)556800. (4) 36^^. 
(5) £10. (6) 26|^ mis. from London. (7) 12^^ m. (8) 1^ 
hours. (9) 1-46. (10) 89-j^ ; 3i|. (11) 69-321. (12) 26f|. 

I. (1) £35 Os. 7i|d. (2) 441. (3) 6000600. (4) £2412 10s ; 
96^. (5) 1513G : 92365. (6) £9782 12s. 2^d. (7) 91f . (8) 
10s. lOfd. (9) £166 16s. 9d. (10) 1^ hours. (11) 5f. (12) 
61-705... 

J. (1) £1392 l8. 8a. (2) 22-2071025. (3) £5010. (4) £176 
13s. 4d. (5) £31733?^. (6) 26-3 of -121, i of |^ of lli, &c. (7) 
•3 ; li. (8) £-035 x 5 = 88. 6d. (9) 8*653...; 7*211; 5-76... 
(10) 10 sq. ft 75iJf in. (11) £147 16s. 8}^. ; £3Hi- (12) 
6 1 per cent. 

K. (1) 20. (2) £562 10s, (3) £103 128. 7f|id. (4) 3 calves, 
81 lambs, 16 goats. (5) 35||. (6) 3 dwts. 8^ grs. (7) 
£876981 5s. increased. (8) 240; 720-,- 960. (9) 105:254. (10) 
£62 17s. 2f^d. (11) £1600; 6f. (12) 4^-|. 

L. (1) £6 5s. (2) £45 6s. 3d. (3) 2 ac. 3 rd. 8-536 poles. (4) 
£60. (5) £7 10s. ; £9; £4 10s. (6) £34 6s. 7^ (7) 684 links. 
(8) £1350; gain £9 58. (9) £555 lis. l^d.; £1111 28. 2|d.; £833 
68. 8d. ; £2500. (10) £627 12s. (11) 22i minutes; Iji, \^ 
and -I'o miles. (12) 60 miles. 

M. (1) 937 lines; and -02268 inches. (2) £374 Os. 3d. (3) 
299-6997; 99-8999. (4) 65|. (5) 32^. (6) £2778 6s. ; and 
£10 lOs. 2d. (7) £42. (8) £65 ; he loses £13. (9) 396 ; 297 ; 
462, (10) 60000. (11) 17-532467; 1-647619. (12) 4|miles. 

N. (1) £586 2s. OHd. (2) £534 5s. ll||^d. (3) 15 ft 4 in. 
(4) 174 c. ft 617^ in. (5) £11 15s. (6) £31 5s. (7) See Key. 
(8) £4 148. 5f^. (9) £27 6s. 4||i. (10) 72-1°. (11) £711 5s. 
5_5_d. (12) 33089: 31680. (13) 75 days. (14) £5 5s. 
(15) £8000000. 
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O. (1) Rate of rowing : rate of stream ; : 6 : 1. (2) \^. (3) 
25 feet 4 inches. (4) 662 yards. (6) 18 points. (6) 30 quarters. 
(7) "4. (8) 276625 grains. (9) 40 m. 36^ sees, past 10. (10) 
L. c. M. = 46189 ; sum of fractions = ^f^f^. (U) li. (12) 3:1. 

P. (1) 40. (2) £1 9s. 2f^d. (3) a. 1 lb. 1 dwt. 16 grs. ; b, 13 
oz. 4^ drs. (4) £6 5s. (5) 3 ft. 8 in. ; 8 tons 3 cwts. 3 qrs. 
1^ lbs. (6) 9^ gals, of water and 2^ gab. of wine ; and in 
the second vessel 3^^^ wine and 2|^ water. (7) Edge 4 ft. ; dia- 
gonal 6-928 ft. ; cost of painting £6 18s. 8d. (8) 9i feet. (9) 
£16 5s. (10) 133ilbs. (11) 1100 feet per second. (12)75^°; 
17f° ; and -65^°. 

Q. (1) 4J miles per hour. (2) -j^. (3) Length 25*4 feet, depth 
12-7 feet. (4) 1029 : 1280. (5) £37 16s. 4id. (6) A 21^ days ; 
B 27^7 days ; C 51f days. (7) 360816. (8) 17*69 ; (a) -8994 ; 
(b) 9-469. (9) £104 13s. (10) 70s. 5d. (11) S^ days; A 
mows 4^, and B 5f| acres. (12) 30-006681441 12 inches. 

B. (1) £336. (2) £9396; income £435. (3) £511. (4) £984 
6s. lO^^^L^. (5) 12-2 per cent. (6) £7917. (7) £425531 18s. 
S^d. (8) £85 16s. l^V^d. gain. (9) 6800 : 7221. (10) 
£489 7s. 6d. (11) £128. (12) 128i; £166^. 

S. (1) 28 days 4 hrs. 23 mins. 29 sees. (2) £11 15s. (3) £111 78. 
(4) £5001 3s. 4d. (5) 28f. (6) 31^^. (7) 64^. (8) 8^^. 
(9) 105-306196. (10) 98429-98. (11) 6-1082649. (12) -0076 
nearly. (13) 270 sees. (14) 49 mis. 5 fur. 31 pis. 2 yds. 2 ft. 5 
in. (15) 3J hrs. (16) £14069 10s. 74d. (17) £5705 16s. 7d. 

(18) 27f^. (19) lOiSf. (20) 4. (21) ^. (22) 9350050219' 
861379. (23) 1-005. (24) -269255. v25) 6-25875. (26) -084. 

(27) 941860 cubic in. (28) £3682 10s. (29) £2424 16s. lOid. 
(30) 12i years. (31) 1132f»-. (32) 69|f. (33) 48. (34) 4^. 
(35) 504780 97398097. (36) 8-997997. (37) '4727103. (38) 
•00029. (39) 1-25. 

T. (1) 695 lbs. 4 oz. 3 dwts; 9 grs. (2) Is. lOJd. (3) £8 14s. 2d. 
(4) £250 2s. 6d. (5) If. (6) 1^|. (7) ^ (8) ^hs- W 
407-755812. (10) 33-934899. (11) 160504-9226. (12) -1144. 
(13) £16 Os. 6d. (14) 71 mis. 4 fur. 14 pis. 5 yds. 1 ft. 2 in. 
(15) 144 ft. (16) £26 17s. 8id. (17) £11 18s. 6d. (18) 16i|§. 

(19) H^. (20) e*^. (21)6. (22)8004-709485. (23)11-67294. 
(24) 1460-15448. (25) 102-204. (26) -0027. (27) 77591^ sq.ft. 

(28) I76i acres. (29) £5 Is. (30) 8 yrs. (31) 19 t^. (32) 7it 
(33)1. (34)20^5, (35) 20135 -265*214^. V^'ci^ •<^^'®f^. i^TC^ 
il:812076. (38)13762844-4. (^^) \*A^\^. 
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U. (l)27ton8 4owt8. 2qr8.t6abfl. (2)10121bs. (3) £1467 IJii. 
2ld. (4) £22 78. 2d. (6) 1t^. (6) 7f (7) 9^. (8)4^. (9) 
70-621588. (10) 48-112. Cll) 256-5148683. (12) 6676. (13) 
36164-8 grains. (14) 107183736 sq. inches. (15) 3 lbs. (16) 
£3 14s 9d. (17) £1670 88. fi^d. (18) 3|. (19) l^jV (20) \\ 
(21) f,. (22) 945-70522. (23) 29-2996. (24) 34-342295. (25) 
•0991 nearly. (26) £3 1b. 8d. (27) 3779 c. yds. 7 ft. 561 in. 
(28) 16 days. (29) £4 17s. lO^d. (30) 7 years. (31) IfJ. (32) 
SsV (33)^/*^. (34)9. (35)500-816913. (36)2 206. (37)6-586216. 
(38) -086233, &c. (39) -0010416. 

V. (1) 300030018. (2) 1798120070. (3) Thirty milUons six hun- 
dred thousand one hundred and one. (4) 26447199. (6) £1456 
Os. 6d. (6) 18789697. (7) £1142 198. 8|d. (8) 36839202872. 
(9)240443678^. (10)1111373374. (11) 4053|-g^. (12) £1705869 
6s. 5id. (13) 297366 + 1581 rem. (14) £11026623 7s. 7id. 
(15) £3016 8s. 3id. (16) £639135 38. 9d. (17) £24563 13s. 7id. 

(18) 1 ton 9 cwts. 3 qrs. 19 lbs. 2oz. (19) 166cwts. (20) £1720. 
(21) 10^. (22) 2i|i. (23) 7^V- (24) -h- (25) 741-3534521. 
(26) 1347-36841. (27) -671466. (28) 490000. (29) 3600 grains. 

W. (1) 9^V (2) 2f|.. (3) ^SV (4) i. (5) 4753-031255. (6) 
97-38883. (7) 602 3176. (8) 39-66325. (9) 0375. (10) 22^»^. 

(11) 66f7-. (12) 18. (13) \^. (14) 912-96 feet. (15) 4 days 
10 hours ; 62M8". (16)27-602925. (17)96 3836. (18) 09583^ 

(19) 93168 grs. (20) £6 13s. O,^^. (21) £6186s.lAd. (22) £780. 

(23) 124 ac. 2 rds. 35 pis. 1 yd. 4 ft. 36 in. (24) 2 fields. (25) 

£168 4s. ll^^jd. (26) 4f yrs. (27) 38. 3d. (28) 7 ft. 8 in. (29) 

61-5819. (30) 4s. 4id. 
X. (1) £188 12s. (2) ii^. (3) 2||f gain. (4) 139 yards 6 in. 

(6) 14508i sq. in. (6) £2590^^ ; 9yV3- (7) £50 16s. 10^. (8) 

3-539i42857. (9) 16s. O^^ff^^d. (10) i^*- (11) £7500; £35 58. 

(12) G. c. M. 12, L. c. M. 1289148981120. 

Y. (1) 62084 lbs. (2) 2s 8^. (3) 152 cwts. 3 qrs. 3 lbs. (4) 
3 ft. 9 in. (5) 380160 sq. yds. (6) '00018. (7) -OOOO. (8) 1^. 
(9) £37 10s. (10) 673. 

Z. (1) £1300 ; loss £4. (2) Gain 217^-! (3) 0. (4) 185f lbs. (5) 
£2 10s. 

AA. (1) £1147 2s. 4id. (2) £11 68. lUd. (3) 4^^. (4) 1-7669. 
(5) £129 28. 6id.; and £129 2s. 7d. (6) £303 6s. 2^^. (7) £5 
16s. 7m^^M' (8) £8355 9s. 9-66008d. (9) £2 Os. 4^^V ^' 
count. (10) 3fH. (11) £5 lis. llyScl. (12) £51 Os. 6^^ 



Johnston's Civil Service. PaUications. 

., : : *-.! . 

% ■ ^. ~ 3 ■ . . ■ ■■ -n 

Ju8t PvMishedyin one thiSK YohtiM, 514 pp. Price 68. 

'> £ The Competittve Geographj. 

Being a comprehensiye treatdse on th^J&eographj of the whole Woifd^ 
with the latest political changes, and most authentic statistical infor- 
mation. 

By R. JOHNSTON, 

Attthob of the Oiyil Sekvicb Abuhmetic, &0. 
Sanctioned by the Commissioners of National Education for rise in the 

National Schools, 

*' It contains an ample store of usefol information in accordance with 
the present state of things, accomit beiag taken of the latest territoital 
and political changes in Ewco^.^' —Athenceiim, September, 2l8t, 1872, 

*' Its language is plain and iatelligible, its arrangement lucid and fifym- 
metrical, and generally speakiQg, its facts full and sufficient. It is posted 
^ up to the present day." — United Service Gazette. 

''We have no hesitation in saying that this is the best School and 
College Geography we have jet se&i" —Irish Times, 3rd May, 1872. 

" The information is clear and readily accessible, and it seems remark- 
ably comprehensive .... certainly well suited for the purposes for which 
it is intended." — Ediicational Tim^es, 

" An excellent Geography, and one that is likely to find its way into 
most of our schools and colleges, in addition to being largely used hj 
Candidates for the Army and Civil Service." — Evening Mail, 6th May, 
1872. 

" This book, which is large and exhaustive, is intended for advanced 
classes in schools, and candidates for the army and the higher branches of 

the public service The appearance, typography, and general accu: 

^ racy of the volume make it valuable." — Freeman's Journal, 10th May, 
1872. 






Fourth Mition,l^i]largQdlWpp, Price Is. 

n. The Civil Service Sp^lllng'-Boott. ^ 

Sanctioned by the Commissianers tf NaUondl Sdmc^bimfor'uHiirtWB' 

NaHonal Schools. . ■ ' ~ ^ r 'Av; J«i*- 

. Containing all werds likdy to be misspelled) together with Spddmeias of. 
Dictation and Sets of ^ Orthographical Exercises' recentlj^ giyci^\jil' 

Compelitlye Examinatitms. ■ -^ * ./ ' T '^ J,t\ .* 

T\aM fidiHOD contains spechnens of Cji>pyind us^iat Exainina.ti^^ 
Wiiteiihipsiiiid otiiejr Officer. ' ^ '"-'' ' ^' J.^^il^^ v-^s? 

''The Book iainita 4ih Edition, andia woteaXiVj^ Vst ^eoa ^e«»:i^F**^ ^ 
which it was compiled.*'— NcUimuU ScTioolmostor^ 



Jobnston'B Civil Service FabUoatknis. 



** Bztremely serviceable to those ioft whom it has been speciallj 
prepared."— ^irmin^Aam Morning News, 

'* In the present Bdition the dictation lessons have been increased in 
number, and arranged on a progressiye plan suited to the attainments of 
everj learner, an improvement which adds to the completeness and 
utility of this deservedly popular Manual" — EduecUional Times, 



Nsw Edition, eorreeUd to the Present Time, Price 3s. 6d. 

ZH. ClvU Service Oulde. 

Scmctioned by the Commissioners of National JEdiuxUion for ttse in the 

National Schools, 

Containing full particulars of every Government Office in England, 
Scotland, and Ireland, New Regulations as to Open Competitions, 
Bntrance Salaries, and recent Examination Papers on every subject in 
which candidates are tested. 



Extracts from Critical Notices, 

*' A complete and compendious Dictionary to the Civil Service. The 
title is amply developed in the work, and every particular required by 
intending candidates is furnished in the most explicit form." — Educational 
Reporter, 

<< The design of the book is so good, that the author will confer an 
essential service on the rising youth of the country if he can perfect and 
carry it out." — Atheiuemn, 

^ It is the latest, as well as the best, and most complete work of the 
kind. . . . The vast amount of information brought into such 
moderate dimensions, its simple arrangement, the general accuracy of 
statement, and, indeed, the nature of the whole compilation, are worthy 
of the highest commendatioiL" — CivU Service Oazette, 

" The friends of young men who wish to get an opening for them in the 
Civil Service, will find most serviceable the collection of inf(Mrmation as to 
the appointments in each department." — EeonoTndst, 

^ It appears that Mr. Johnston has been the first to tabularize the 
various public offices, so as to bring before the reader at a glanoe the pre- 
sent position of a candidate who enters any of them, an^ aooording to 
the usuai oouise of events, what will be his future prospects."— i\<d^ 
Opvndoftt 

^Toyoofl^fflenlntending to compete for offices in the C&vilSJMoe, 
to their parents or guardians, and to \»Iqlq \«w^«ea'^^ %«dst thi^ "te 1^^ 
ftvptu»tiQxt for competition, tbia IiUAb woik. mvjisk'^ m^ti^vxii^? ^SaAiiw- 
'^fyA Oourant, - v:- ~ ^ 

L 



Jobnston'a CML Service Pablicatioitis. 



^ A useful little publication^ and contains much inf onnation respecting 
govenunent offices, and mode of obtaining nominations, salaries, and 
other matters of interest to all who are in search of employment in the 
Civil SernceJ'— Observer, 

" A handy and compendious Civil Service QmdeJ'—baily News, 
'^ The work is the most complete of the kind, and will prove of great 
advantage to the persons for whose use it is intended/'— J^^itz^ Mail, 



ZV. CIvU Service Arithmetic 

New Edition, with Examination Papers for Open Competitions, India 
Forest, Irish ConstdbtUary, Writerships, dfec. <fcc Price 3s. 6d. 

The Commissioners of National Edtication in Irelcmd have recently placed 
this treatise on their list of hooks for use in the NaMonaZ Schools, 

** We have carefully looked over this little voliune, and can bear testi- 
mony to the clearness with which the rules are explained. . . . Thus, 
while it will serve the ordinary purposes of a school-book, for candidates 
for the Civil Service it is beyond question the very best work on its sub- 
ject." — London B^view, 

** Mr. Johnston's ' Civil Service Arithmetic' is an excellent treatise, 
containing a clear statement of rules, a large number of well-worked 
examples, and a fair collection of questions taken from the papers set to 
candidates for situations." — National SocUtj/s Monthly Paper, 



New and Bemsed Edition, Price 4s. 

V. Key to the CivU Service Arithmetic. 

Containing Concise Solutions of all the Difficult Questions, and made 
conformable to the latest edition of the work. 

The Commissioners of National Education in Irelwnd have recently placed 
this treatise on their list of hooks for use in the National SchooU, 



Third Edition^ Price Is. 

VZ. CivU Service Tots. 

Similar to those given at Examinations. With Answers, 
These are used by almost all candidates for Civil Service appointments^ 



Second Edition Enlarged, Price Ss. 6d. 

VXL The CivU Service Precis. 

With full instructions as to iHBSziNa and Pbeqis W&itino, and Di^jert- 
ing Betuma znto .Smnmariee, with Bpecmcna c^Vljto^^ 
latety given to Competitors at f^ibUc EkXBXxaia^o'fia. 
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